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By H. B. Kinntson,* MEMBER, Boston Society OF CIVIL ENGINEERS 


(Presented at the meeting of the Society on April 16, 1930) 


INTRODUCTION 


Mop_ErN civilization is infinitely more dependent upon an adequate 
supply of water than ever before. It is practically as essential to the 
different phases of man’s present activities as it is to all forms of life 
itself. We have always used water, — at first for domestic purposes only, 
then progressively for navigation, irrigation, water power, sanitation, 
industry and hydro-electric energy, until now its use enters all aspects 
of modern activity. 

In all sections of the United States communities are finding it more 
and more difficult to supply the growing demand for pure water in greater 
abundance for domestic purposes. Future needs of a city can readily 
be determined and plans for the provision of these needs must be made 
years in advance, for, in the words of William Mulholland, “if you wait 
until you have to have water, then you won't need it.”’ 

Its use for irrigation has made possible the development of great 
areas of arid or semi-arid land, with the resultant increase of wealth, 
accompanied by the growth of beautiful and prosperous states. 

The processes of industry involve the use of large quantities of water, 
and for some of these industries the water must conform to certain 
standards of quality. Due to the increase of our population and indus- 


* District Engineer, Water Resources Branch, United States Geological Survey, Custom House, Boston, 
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trial development, serious problems have arisen because of the pollution 
of our rivers. The manner of disposing of the industrial waste and 
sewage will depend upon the amount of water flowing in the near-by 
streams. , 

For quantity production of electrical energy, either by steam or 
hydraulic, great quantities of water are required. At times of floods our 
streams, which constitute one of our major natural resources, may be- 
come a menace to life and property. 

It is necessary that a dependable supply of water be available, 
whether it be for domestic purposes, sewage disposal, development of 
industry, development of electricity, protection from floods, irrigation of 
land, determination of probable drought or flood for the purpose of 
insurance protection, or for any of the many other problems concerning 
water. 

The time will undoubtedly come when New England will agree with 
the far West that pure water, our most common natural resource, is our 
most valuable mineral. Because of our more abundant supply, it will 
not be necessary to conserve to such an extent as they are doing over vast 
areas in the West, where even now development is fast reaching its limit 
as defined by the available water supply. If the West is fast approach- 
ing its limit of extensive development, consideration should be given to 
the unusual demands which will be made upon our water supply when 
it becomes necessary to take care of more than our share of the natural 
development and growth of the nation’s population. There is no doubt 
but that water supply will eventually be the limiting factor in the de- 
velopment of many communities. Other factors being equal, those com- 
munities with the best supply should be developed first. 


NEED FOR STREAM-FLOW DaTa 


For any resource that enters so intimately into many human activi- 
ties and in an ever-increasing range is becoming a limiting factor in 
development, reliable information is essential. Engineers need definite 
facts as a basis for design, construction and operation, not only of hydrau- 
lic works but of other structures erected on the banks or on the flood 
plains of rivers. Financiers must be assured by unbiased records showing 
that the necessary water is available to warrant the estimates of returns 
to be obtained by a proposed development. Lawyers and courts base 
their opinions and decisions in litigation relating to damages and adjudi- 
cations connected with streams upon systematic records of facts relating 
to stages and quantities of water. State officials administer the laws, 
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distribute the water, and regulate activities in accordance with the ac- 
cepted records of water supply. City officials plan water-supply systems, 
promote the establishment of industries, and in general exercise police 
power in many directions on the basis of records of river discharge. 

The city and state are therefore interested in having reliable records 
of water supply as a basis for distributing the water supply among various 
users, regulating activities, and promoting economic development and 
utilization of regional resources and the legitimate increase in taxable 
property. Without such records all development will be hazardous, 
ill-advised projects will be constructed, failures will surely occur, and, as 
a result, proper development will be retarded. 

The time to secure information concerning our water resources 
is not at the time when necessity for the data arises. If you wait until 
you need the data none will be available and extensive development 
will be delayed or abandoned. Unfortunately, the dependability and 
magnitude of a water supply can only be estimated for the future upon 
its behavior over a long period in the past. There is no doubt but that 
our longest records are too short to cover all extremes of flow and that 
the longer the records the more dependable they become. 

Private companies or individuals cannot be expected to start the 
collection of stream-flow information years in advance of the time 
of their first development on a river. Such a study rightfully belongs 
to a governmental agency having a policy looking toward the future 
development of all natural resources. Such an organization is the 
United States Geological Survey, which realized years ago that infor- 
mation on our streams would be necessary for their ultimate develop- 
ment. Since that time, it has worked continuously toward the 
development and improvement of methods employed in the collection 
of stream-flow data, until at this time its methods have been adopted 
as standard throughout the world. It is primarily an investigational 
bureau, dealing generally with natural resources, and is recognized as 
competent and unbiased. Its stream-flow information is published in 
a series of yearly reports treating exclusively of water and its utilization. 


COLLECTION OF DATA 


In the collection of stream-flow data many gaging stations have 
been established on the principal rivers and their tributaries in the 
United States. Approximately twenty-five hundred such stations are 
being operated at the present time. In the establishment of a stream- 
gaging station, primary consideration should be given to the selection 


174 BOSTON SOCIETY OF CIVIL ENGINEERS 


of the gaging station control. ‘‘Control” is defined as the natural 
section or stretch of the channel, or artificial structure, below the gage 
which determines the stage-discharge relation at the gage. It should 
be noted that as the stage of the river changes the control may change 
from one cross-section to another, or from a cross-section to a long 
stretch of channel, or vice versa. In the case of a sharply defined natural 
control, such as that formed by an outcropping of rock, a gravel bar or 
an artificial control or weir, the channel of approach and the channel 
of discharge should be considered a portion of the control, since changes 
in these would affect the stage-discharge relation at a point immedi- 
ately upstream from the control. Fig. 1 shows a ledge rock control on 


Fic. 1. — NATURAL CONTROL ON LAMOILLE RIVER, AT 
JOHNSON, VT. 


the Lamoille River at Johnson, Vt. As a general rule, especially on 
undeveloped rivers, it is possible to find satisfactory natural controls. 
However, artificial controls of stone or concrete are being constructed 
on many of the smaller streams throughout the United States, due to 
the desire to create a stable condition at the control, so that the rela- 
tion between gage height and discharge will remain constant. Such 
an artificial control, built between boulders on the Ware River above 
Gibbs Crossing, Mass., is shown on Fig. 2. 

As the streams become more highly developed, natural controls 
become covered by backwater from dams. At the present time, because 
of the complete development of several of our streams, it is impossible 
to locate a natural control for a gaging station, and it will likely become 
increasingly more desirable to make use of existing power plants or the 
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power plants of future developments for the purpose of determining the 
daily discharge of our rivers. Because of the extensive work required 
to arrive at the daily discharge of a river by means of records of opera- 
tion of present power plants but few of these have been utilized for this 
purpose. However, considerable progress has been made in the devel- 
opment of instruments for the purpose of arriving at the total discharge 


Fic. 2. — ARTIFICIAL CONTROL, WARE 
’ RIVER, ABOVE GiBBs CROssING, Mass. 


through the units at some of the newer power plants. This may become 
an important feature of stream gaging as the rivers become more com- 
pletely developed. 


GAGING STATIONS AND EQUIPMENT 


Having selected a satisfactory control, it is necessary to establish 
immediately above the control a gage for the purpose of determining 
the height of the water. As the need for more dependable records has 
increased during recent years, nonrecording gages of the vertical or 
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inclined staff type, or the chain gage, are being replaced with recording 
gages which give a constant, continuous graph of the height of the water 
at all times, making it possible to determine exactly the mean gage 
height for any period of time. These are more essential on flashy streams, 
or on streams with extensive diurnal regulation. 

The action of recording instruments in general use by the United 
States Geological Survey is controlled by the rise and fall of a float 
resting on top of the water in a well which is dug in the bank of the 
river to an elevation lower than the minimum stage. The instrument 
is placed in a shelter erected directly over the well, at an elevation 


rf 
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Fic. 3.— Au WATER STAGE 
RECORDER 


higher than probable maximum stage. Such a recording instrument is 
shown in Fig. 3, The water level inside the well is kept at the same 
elevation as the water surface in the river by means of an open pipe 
joining the bottom of the well to the river, through. which water is 
allowed to flow into or leave the well. The rise and fall of the float on 
the surface of the water actuates the recording pencil on the instru- 
ment, which marks continuously the stage of the river on a chart. 
The chart moves at a uniform rate of speed, due to the action of a clock 
mechanism. 

In past years, due to the lack of funds, it was generally customary 
to build the well and instrument shelter of wood. These structures 
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were short-lived. During recent years, reinforced concrete has been 
employed for their construction, and should be permanent. Fig. 4 
illustrates the method of installing a reinforced concrete well and shelter ° 
while Fig. 5 shows the completed structure of the gaging station on the 
Connecticut River at Montague City, Mass. Fig. 6 shows a cable 
with its supports and two gaging cars at a point on the Connecticut 
River immediately below the Montague City station. Similar cables 
are erected across rivers at stations where other structures are not 


4 
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Fic. 4. —ConsTRUCTION WORK 
ON REINFORCED CONCRETE 
WELL, SHOWING TRENCH FOR 
INTAKE PIPE Fic. 5. — REINFORCED CONCRETE 

WELL AND SHELTER, CONNECTI- 
cur RrveR, MOonTAGUE CITY, 
Mass. 


available from which discharge measurements can be made and must 
be of sufficient height so that the cars will be above probable maximum 


stage. Such a cable is shown in Hig. 7. 


RATING CURVE 


The station rating curve is one showing the relation between gage 
height and discharge for all stages of the river. The determination of 
the position of this curve requires the making of current meter Lc 
ments of discharge at a number of elevations, ranging from the extreme 
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low to the extreme high stage. By plotting the results of these measure- 
ments of discharge on rectangular co-ordinate paper, using gage height 
in feet as ordinates and discharge in cubic feet per second as abscissa, 
and drawing a smooth curve through these points, a station rating curve 
is obtained. After a sufficient number of discharge measurements have 
been secured accurately to define the rating curve, a rating table is 
prepared which shows for each one-tenth or one-hundredth of a foot of 
gage height the corresponding discharge. From this table is taken the 
discharge corresponding to the mean gage height for each day of the 


year, which is entered in a table of discharge, and after which the monthly . 


and yearly discharges are computed. 


Fic. 6.— A FRAME SUPPORTING CABLE 
AND, CARs, CONNECTICUT RIVER, Mon- 
TAGUE City, MAss. 


It seldom is possible to secure sufficient measurements, especially 
at high stages, to determine the position of the upper end of the rating 
curve. It therefore becomes necessary to extend the rating curve to 
the highest stage recorded at the gaging station. Should the measure- 
ments define the curve to a fairly high stage, it is usually possible to 
extend the curve with sufficient accuracy by the use of parabolic curves. 
The general form of a station rating curve is a parabola which takes the 
form of a straight line when plotted in a certain manner on logarithmic 
paper. Should it be necessary to extend the curve over a considerable 
range of stage it is often of benefit to plot the discharge measurements 


on logarithmic paper in such a manner that the points fall on a straight 


line, which may readily be extended. In most cases when measurements 
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are so plotted to the observed gage heights it is found necessary to add 
or subtract such a constant from the observed gage height of each 
measurement, so that the plotted points fall on a straight line. However 
a rating curve may have two, three or more phases, usually dependine 
upon the shape of the cross-section at the control, only one of which can 
be shown as a straight line with a single plotting. Considerable care and 
judgment, based upon the knowledge of the station control and the con- 


Fic. 7. — CABLE CAR FOR MAKING 
DiscHARGE MEASUREMENTS 


ditions of the river channel below the station, must be exercised in the 
use of this method of rating curve extension. Fig. 8 is the rating curve 
for the gaging station on the Connecticut River at White River Junction, 
Vt. The upper position of the curve has been effective since the flood 
of November, 1927, and shows by its position above the former curve 
the filling action of the flood. Fig. 9 illustrates the method of develop- 
ing the straight line rating curve on logarithmic paper for the gaging 
station on the Winooski River at Montpelier, Vt. 
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The technique of making discharge measurements by current meter 
and the preparation of rating curves and allied subjects are fully de- 
scribed in a publication ‘‘ River Discharge,’’* and also in the publication 
“Stream Gaging’’f. 


DETERMINATION OF PEAK FLOW 


In connection with the determination of the correct position of the 
upper end of a station rating curve, it is occasionally possible to compute 
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Fic. 10. — Errect OF AREA ON MAXIMUM STREAM FLOW 


the discharge for the peak of a flood after the flood has subsided. Ex- 
tensive studies of this nature were made following the New England 
flood of November, 1927, the results of which are published in United 
States Geological Survey, Water-Supply Paper, 636-c. On many of the 
New England streams the determination of the peak flow was made at 
several points on the same stream. Fig. 10 is a study of these results 
with the points plotted logarithmically, straight lines being drawn 


* “River Discharge,” by John Clayton Hoyt and Nathan Clifford Grover. 
+ “Stream Gaging,” by William Andrew Liddell. 
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through those points on the same stream. Similar lines are shown 
corresponding to some of the more common flood formulas. It is in- 
teresting to note that, with few exceptions, the greater the drainage area 
on a stream the smaller the peak discharge in second-feet per square mile. 

The flood peak on the Connecticut River below White River 
Junction, Vt., originated in the White River. This peak reached White 
River Junction so far in advance of the flood water from the tributaries 
of the Connecticut River farther upstream that for the purpose of 
studying this peak alone the drainage area of 3,330 square miles above 
the mouth of the White River and the water from this area can be 
- disregarded. By deducting this drainage area and its estimated dis- 
charge at the time of the peak at White River Junction from the respec- 
tive drainage areas and peak discharges for points below the mouth of 
the White River other points indicated by crosses are obtained. The 
dotted line drawn through these crosses and through the point for the 
White River at West Hartford, Vt., the highest point on the dotted 
line, indicates the position of the Connecticut River curve when the 
White River is considered the main Connecticut River and the upper 
river is disregarded. 


RELATION BETWEEN GAGE HEIGHT AND DISCHARGE 


Because the relation between the gage height and discharge at a 
gaging station is not a straight line, an erroneous value for daily dis- 
charge is obtained by the use of the mean daily gage height unless it 
remains practically constant throughout the day. In cases ‘of con- 
siderable diurnal fluctuation this error becomes so great that it cannot 
be disregarded, and in order that it may be eliminated it is necessary to 
integrate the daily discharge. This is done by either of two methods. 
First: the day can be divided into a number of periods and the dis- 
charge for each period determined in arriving at the mean for the day. 
Second: in order to facilitate the work entailed in carrying out the 
above method, the United States Geological Survey has developed and 
built the discharge integrator, ten of which are in existence at the 
present time. This instrument gives a summation of values obtained 
from a continuous application of the rating curve to the stage of the 
river as indicated by the gage height record throughout the twenty-four- 


hour period, and is described in a JourNAL of the Boston Society of 
Civil Engineers.* 


*“‘The Discharge Integrator,” by C. H. Pierce, Journal of the Boston Society of Civil Enginéers 
Vol. 4, No. 7, September, 1917. 
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ACCURACY OF DaTA 


For many years engineers have made measurements of the dis- 
charge of flowing water by various means without being able, except 
in very few cases, to know within what degree of accuracy their work 
has been done. In recent years the small Price current meter has been 
used exclusively by the United States Geological Survey because of its 
adaptability to all of the many conditions encountered in the field. By 
keeping the meters well rated, the instrument in perfect mechanical 
condition, and by making a careful selection of the site for the discharge 
measurement, it has been considered that measurements properly 
made under the best of conditions should be within 2 per cent, and 
certainly within 5 per cent, of the true discharge. 

An unusual opportunity recently presented itself to compare a 
current-meter determination of discharge against a salt-velocity deter- 
mination of discharge at the time of the acceptance tests for the units’ 
installed at Bellows Falls, Vt., following the redevelopment of the 
Bellows Falls power plant. The power at this plant is developed by 
leading water through a canal from a pond above a dam across the 
Connecticut River at Bellows Falls to the power plant at the lower end 
of this canal, where the water is dropped about 60 feet to the river bed 
below. The width of the canal at the surface is 100 feet; the depth is 
about 28 feet; the slope of the sides 1 to 114 feet; and the width of the 
bottom is 35 feet. The sides of the canal are lined with mortarless 
masonry, with reinforced concrete ribs built flush with the masonry 
and spaced 20 feet apart. The bottom is lined with rough masonry 
partially covered with gravel. The velocity of the water in the canal 
reached a maximum during the test of 6.56 feet per second. 

A concrete arch bridge spanned the canal at the upper end of the 
section used for the salt-velocity tests. The salt for these tests was 
injected into the stream at the upstream side of this bridge. The cur- 
rent meter measurements were made from the downstream side of the 
bridge. The spring line of the arch was below the surface of the water 
and caused a back eddy on each side of the canal immediately below the 
bridge. In order to reduce these eddies so that their effect upon the 
salt-velocity tests would be as small as possible, rafts were tied over the 
eddies, thus partially smothering them. There was a slight bend in the 
canal at the bridge and also a small angle in the center of the section of 
the canal used for the salt-velocity tests. 
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Fic. 11. — ELEcTRODEs AT LOWER END oF TEST SECTION OF CANAL, 
BELLows FALLs, VT. 


Fic. 12.— InJEcTING SALT SOLUTION THROUGH CENTER PIPE 


Turbulence indicated by rough water surface below pipes, in contrast 
to glassy water surface above 
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SALT-VELOCITY MEASUREMENT 


The salt-velocity tests were run over a length of canal 449 feet long. 
The electrodes at the lower end of this section, as shown in Fig. 11, were 
fifteen pairs of steel bars running to the bottom of the canal. At the 
upper end of the section ten small electrodes were attached at the jets. 
When making salt-velocity tests, the interval of time between the in- 
jection of the salt water at the upper end and the passing of the salt water 
at the lower end determined the velocity of the water. 

In order to properly distribute the salt solution throughout the 
entire cross-section of the canal it was necessary to install a series of five 


Fic. 13. — EQUIPMENT AND PrpPE LAy-OUT FOR INJECTING 
SaLt SOLUTION 


Operating the pop valve 


vertical pipes, distributed across the channel and extending to the bottom 
of the canal, with horizontal branches leading at right angles to these 
verticals every four or five feet. Thus, a grillwork of pipes was located 
in the stream approximately 35 feet above the current meter section. 
This caused a turbulence in the water to a degree seldom experienced 
in any but extreme high-water measurements. This turbulence would 
undoubtedly have the effect of causing the meter to over-register, and to 
some extent would explain the greater discharge obtained by the current 
meter than by the salt-velocity method. Figs. 11 and 12 show turbulence 
~ caused by the salt-distribution pipes. Fig. 13 shows equipment and 
pipe layout for injecting salt solution. 
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CURRENT METER MEASUREMENT 


Figs. 14 and 15 picture the equipment used in securing the current 
meter measurements of discharge. The boom and reel with indicator are 
pieces of equipment only recently developed by the United States 
Geological Survey. The measurements were made from the downstream 
handrail on the concrete arch bridge. Due to the excessive depth and high 
velocity it was necessary to use a 75-pound elliptical lead sounding 


Fic. 14. — Current METER at DownstREAM SIDE OF BRIDGE 


FROM WHICH SALT SOLUTION WAS INJECTED INTO CANAL, 
BELLOWS FALLs, Vr. 


weight in order that the meter could be held in the measuring section. 
A small improved Price current meter, rated with the same cable sus- 
pension as was used during the measurements, was placed at a distance 
of one foot above the bottom of the lead weight. The weight was handled 
by a reel which was equipped with an indicator for the purpose of deter- 
mining the location of the meter in the water. The cross-section at the 
measuring section was obtained in still water by measuring down from 
points of known elevation on the bridge to the bottom of the canal. The 
depth of water during the measurement was obtained by measuring down 
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from these same points to the water surface and subtracting this distance 
from the difference in elevation between the points on the bridge and the 
bottom of the canal. 


TABLE I.— RESULTS OF DETERMINATION OF DISCHARGE BY CURRENT METER AND 
SaLt-VELocity MeEtHop at BELLows FALLs, Vv. 


oe 


Measurement Measurement 
No. 1 No. 2 

Date : Aug. 16, 1929 | Aug. 17, 1929 
Measurement began 1.50 p.m. 10 A.M. 
Measurement ended 3.31 P.M. 11.18 a.m. 
Time of measurement 2 hrs. 41 min. | 1 hr. 18 min. 
Width 91.5 feet 91.5 feet 
Area . : : 1,870 sq. ft. 1,810 sq. ft. 
Mean velocity . : . | 5.32 ft. per sec.) 4.78 ft. per sec. 
Average width of section | 4.8 feet 4.8 feet 
Average depth 20.4 feet | 19.8 feet 
Maximum depth . 27.9 feet 27.5 feet 
Average gross head , : 61.54 feet = = 
Drop in head-race during measurement 0.3 foot 0.2 foot 
Uncorrected discharge by current meter . 8,950 sec. ft. | 8,660 sec. ft. 
Corrected discharge L ‘ . é . | 9,896 sec. ft. 8,612 sec. ft. 
Mean of two determinations of discharge by salt- 

velocity method, one at the beginning and one near 

the end of current meter measurement (tests Nos. | 

Q-and 3)es : : é : : é a9 (80 SeChLts ah = ~ 
Determination of discharge by salt-velocity method 

taken near end of current meter measurement | 

(test No. 5A) . A : : : : ; = — | 8,587 sec. ft. 


As in all regular stream gaging work, the .2 and .8 depth method was 
used to determine the mean velocity in each vertical, the points for the 
verticals being selected at five-foot intervals. When extreme accuracy 
is desired, it is customary to secure vertical velocity curves in order to 
determine corrections to be applied due to the use of the .2 and .8 depth 
method. Such a vertical velocity curve was secured at the mid-point of 
the measuring section by obtaining observations at every tenth of the 
depth. This curve indicated a mean velocity of 5.47 feet per second, 
while the mean of the velocity at the .2 and .8 depths was 5.50 feet per 
second. This indicated a correction to be applied to the mean velocity 
at this point of —.55 per cent. Applying this correction to the mean 
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velocity in each vertical the results in Table I are obtained. It should 
be noted that the current meter determination of discharge for the first 
measurement was 1.19 per cent greater and the second was .29 per cent 
greater than by the salt-velocity method. The mean difference for the 
two measurements is thus seen to be but .74 of 1 per cent, which indicates 
the degree of accuracy that should be considered possible for careful 
stream gaging work. Had not the artificial turbulence, caused by the 


Fic. 15.— CAnaL AT BELLOWS FALLS, VT. CURRENT 
METER EQUIPMENT AT MEASURING STATION 


Stretch of canal used for salt-velocity tests 


network of pipes immediately above the current meter section, been 
present, it is probable that the results of the current meter determina- 
tions of discharge would have more nearly checked the salt-velocity 
determinations of discharge. 

Since it was impossible to ascertain to what degree of accuracy 
the salt-velocity determinations of discharge were made, but which were 
considered to be within 1 per cent of the true discharge, the conclusion 
is drawn that where conditions are favorable for accurate determinations 
of discharge by current meter the results are entirely dependable. 

In the spring of 1927 the author had the opportunity to check current 
meter determination of discharge of the stream flowing through the 
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hydraulic laboratory of the Worcester Polytechnic Institute, located at 
Chaffinville, Mass., against the determination of the same flow as meas- 
ured by a weir in the hydraulic laboratory. This weir had previously 
been rated to a high degree of accuracy by measuring the discharge 
volumetrically, by weight, and by the salt-velocity method. The current 
meter measurements were made in the stream at a point about 700 feet 
below the weir in a manner exactly similar to that usually followed by 
the United States Geological Survey. Table II gives the results of these 
measurements, and indicates the degree of accuracy obtained. It should 
be noted that the current meter measurements are smaller than the true 
discharge, as indicated by the weir, by an average of —1.16 per cent, 
rather than larger, as is usually expected. 


TasLeE II.— Current METER DETERMINATION OF DISCHARGE, ALDEN LABORATORY, 
WORCESTER POLYTECHNIC INSTITUTE 
HEAD TRUE DISCHARGE BY WEIR Discharge 
Total by Per Cent 
Discharge Current Error 
4’ Weir 10’ Weir 4’ Weir 10’ Weir Meter 
0.253 0.000 1.74 0 1.74 1.75 +0.57 
0.241 0.785 1.622 23.43 25.05 24.83 —0.88 
0.179 0.934 1.049 30.42 31.469 30.83 —2.00 


NEED FOR ADDITIONAL STATIONS 


The availability of funds and the need for stream-flow data have 
determined the number and location of stream-gaging stations in New 
England. On Fig. 19 (page 200) is indicated the location of all stations 
in New England, with the exception of the State of Maine, which 
are being maintained by the United States Geological Survey, together 
with several stations the data for which is furnished for publication by 


other parties. 
EstTIMATING STREAM FLOW 


For streams on which no records of discharge are available, it is 
usually customary to estimate the discharge by comparison with records 
of flow on adjacent streams of similar characteristics. An exhaustive 
study leading to the determination of the probable error in this method 
of estimating stream flow on rivers for which no stream-flow data is 
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available has been made by John C. Prior * on streams in the State of 
Ohio. Some of his conclusions are as follows: 

(1) In the present state of the science of hydrology there seems to 
be no adequate substitute for actual stream-flow measurements for 
obtaining annual runoff. 

(2) Where actual flow records are available over a period of at 
least ten years, it is probably possible to compute the annual runoff 
in other years, where only rainfall and other physical data are avail- 
able, with an extreme error for any year of less than 100 per cent, but 
errors of 50 per cent may not be uncommon and the mean annual error 
May amount to 25 per cent. 

(3) On streams where no observed runoff records are available to 
be used as guides, the errors to be expected in applying annual runoff 
formulas and methods may easily exceed those suggested in the pre- 
ceding paragraph. | 

(4) The runoff characteristics of one stream may be entirely dif- 
ferent from those of another, even though they are situated side by side. 

(5) The general slope of the drainage basin, which includes the 
character of the soil and culture, will have a pronounced effect upon 
the amount of water appearing as runoff. 

(6) Calculated amounts of runoff for short periods, say a month or 
less, will be subject to such large errors as to make them valueless, 
except for very rough approximations. 

In the year 1929 the author attempted to compare records from 
two stations near the western border of the State of Vermont with 
results as shown in Fig. 16, indicating that a prohibitive error may be 
obtained by estimating the discharge of one river from the records of 
discharge of another. The study was made for the six-months period 
ending March 31, 1929, when but six months’ record from the Poultney 
River was available. The Batten Kill, with a drainage area of 397 square 
miles, would ordinarily be expected to show a smaller yield in discharge 
per square mile than the Poultney River, with a drainage area of 187 
square miles. The yield of the Batten Kill, however, was several times 
greater than the Poultney River, the largest difference being in Novem- 
ber, when it was 400 per cent greater, the average for the six months 
being nearly 100 per cent greater. The difference in yield of the two 
rivers is largely explained by the difference of precipitation on the 
watersheds. If accurate knowledge is to be had as to the flow of streams 
in New England on which no stations are located it will be necessary to 


* Runoff Formulas and Methods applied to Selected Ohio Streams,” by John C. Prior, published 
by Engineering Experiment Station, University of Ohio, Bulletin No. 49. 
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establish many more stream-gaging stations. It has been estimated 
that a total of 108 stations should be operated in the States of Massa- 
chusetts, Vermont and New Hampshire. 


UsE or DaTA 


One of the most common uses of stream-flow data is the preparation 
of the mass curve of run-off. It is convenient, especially for showing the 
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Fic. 17. — PER CENT OF TIME-DURATION CURVE, CONNECTICUT RIVER, 
SUNDERLAND, MAss. 


allowable rate of draft which depends upon the accumulative flow of 
the stream. It also indicates the amount of storage necessary to allow 
such a draft. Another useful study of stream-flow data is the prepara- 
tion of a hydrograph covering the years of record. This shows at a 
glance the high and low periods of each year, and indicates the probable 
flow of the river for any period of the year, which is helpful in determining 
heights of cofferdams and capacity of spillways during construction. 
By balancing the areas below a certain discharge with areas above this 
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discharge it is possible to determine from the hydrograph the depend- 
able flow capable of being developed by use of storage. 


DURATION CURVE 


The most useful study of stream flow, however, is the duration 
curve. The Sectional Committee of the American Engineering Stand- 
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TABLE III 


egard to the use of the duration 
of rates of flow to be used in the 
for its popularity are: 


ards Committee is unanimous with r 
curve as a basis for the determination 
rules for rating of rivers. Some of the reasons 
(1) It is in widespread use among engineers in many countries. (2) 
Rates of flow based on the curve are easily defined. (3) Defined rates 
of flow can easily be checked by computations made independently. 
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(4) It presents a generalized picture of the flow and the relation of hows 
of various magnitude to the duration of time. The preparation of the 
duration curve is illustrated by Tables III and IV. 

Fig. 17 shows the duration curve for the Connecticut River at 
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TABLE IV 


Sunderland, Mass., for a twenty-five-year period ending September 30, 
1929. 

As a matter of convenience and simplicity it has been found desir- 
able to make the tabulation for ‘days’ deficiency”’, and then to trans- 
form ‘‘days’ deficiency’’ into ‘‘days’ duration” and ‘““per cent of time 
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duration’’, although many engineers prefer to make direct computations 
of ‘“‘days’ duration”’. 

Table III is the working sheet on which the tabulations for one 
year are made. The first column gives the unit values (scale) in second- 
feet per square mile, which is used for all stations. The second column 
is the discharge at the individual station, obtained by multiplying the 
scale in second-feet per square mile by the drainage area for that station. 
For each month mark the proper position for each day, beginning the 
first day of the month and taking the days in order until the end of the 
month, making a mark in the proper place for each day. It should be 
noted that daily discharge of the same amount as the tabular figure is 
listed for the next higher figure in preparing the deficiency table; that 
is, a discharge of 2,400 second-feet would be listed as a deficiency for 
3,200 second-feet in this table. The arabic figures enclosed by circles 
are for convenience in making the horizontal addition along each line 
for the ‘“‘Sum’”’ column. The “Total deficiency’’ column is the cumu- 
lative summation of the “Sum” column, and by subtraction from the 
number of days in a year the “Total duration’’ column is obtained. 
The ‘‘Per cent duration’’ column represents the summary for the year, 
and is transferred to its proper place on Table IV. 

Table IV contains the individual yearly duration tables for the 
entire period of record, each of which may be plotted if desired. The 
last three columns on this sheet, which are headed “‘Average”’, ‘‘ Maxi- 
mum”, and ‘‘Minimum’’, are obtained by taking the average, the 
highest, and the lowest of the figures on each horizontal line. The 
so-called ‘‘Maximum” and “Minimum” curves, which are plotted as 
“Upper limit” and ‘‘Lower limit” on Fig. 17, are the enveloping curves 
between which all duration curves would lie if each year’s curve was 
plotted separately. 

The ‘Curve of monthly discharge’’ on Fig. 17 is obtained by using 
values of monthly mean discharge instead of daily discharge. The 
curve of monthly discharge is always higher: than the curve of daily 
discharge for values which are critical in water-power studies, but on 
account of ease of computation it is used by many engineers. Note that 
in the example shown on Fig. 17, the value indicated by the monthly 
duration curve for 40 per cent of time is 20 per cent higher than the true 
value as shown by the daily duration curve, due to the fact that the 
monthly mean has included a considerable range of stage which in the 
daily duration curve is distributed in order of magnitude. 

Clemens Herschel, past president, American Society of Civil Engi- 
neers, has made the following statement in regard to duration curves: 
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If the daily discharges of a river at a certain point be plotted for the three hundred 
and sixty-five days of the year, in the order of their magnitude (not consecutively in 
the order of the date of their occurrence), a perfectly smooth curve showing the year’s 
discharge will be produced. Take fifteen or twenty such years, if the records avail, 
and three such curves may be produced; one of average flow, another enveloping all 
the minima flows, and a third enveloping the maxima flows. And for a period of that 
length the discharge of that river at that point has been portrayed practically for all 
time. Nothing, or little more, is needed in its hydrographic study for the uses of a 
constructing engineer. (Journal of Boston Society of Civil Engineers, Vol. 3, page 
305.) 


Duration curves are useful in determining the amount of storage 
or auxiliary power needed to supply a constant demand. Fig. 17 illus- 
trates some of the uses of such a curve. 


F GH J L Q=lower part of duration curve for period of record. 


JKO =assumed lower part of curve with regulation. 

HI =50 per cent time flow. 

LM =90 per cent time flow, natural. 

K M =90 per cent time flow, with assumed regulation. 

AE = flow that will be used when ultimate installation is made as proposed. 
BE =mean flow for period of record=theoretical flow with complete regu- 


lation. 


Assuming that power instead of flow is represented on the vertical 
axis, 100 per cent load and efficiency factors, and installation to point of 
50 per cent time flow: 


Area D L Q R E=reliable power in kilowatt hours obtainable in most years. This 
quantity may be computed with an error of less than 3 per cent 
by multiplying the 90 per cent time power by 8,760 (hours in a 
year). 

Area C H L D- =secondary power in kilowatt hours obtainable in most years. 
This quantity may be computed by multiplying the difference 
between the 90 per cent and the 50 per cent time power by 
4,380, and adding thereto the product of one-half the differ- 
ence between the 90 per cent time power and the 50 per cent 
time power by 3,504. The error in this computation will be 
only a few per cent, represented by the area between the curved 
line H J L and the straight line H L. 

K M x 8760 = power output obtainable with storage in most years. 

K Lx 8760 =increase in output of reliable power resulting from storage obtain- 
able in most years. 


When the duration curve is plotted so that one inch vertically 
represents 0.5 second-feet per square mile, and one inch horizontally 
represents 10 per cent of one year, one square inch area will represent 
1.58 million cubic feet per square mile of drainage area, or for each foot 
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of fall will be equivalent to 49.7 theoretical horsepower hours per square 
mile of drainage area. By plotting on the curve a horizontal line repre- 
senting the desired plant capacity, and finding the square inches below 
this line and above the duration curve, we can find the number of million 
cubic feet of storage needed yearly by multiplying the square inches by 
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Fic. 18. — CoMPARISON OF RUN-OFF, CONNECTICUT 
AND MERRIMACK Rivers, AT HOLYOKE AND 
LAWRENCE 
Period, October, 1880, to September, 1899 


1.58 by the number of square miles of drainage area. Or, if the deficiency 
is to be made up by steam power, the amount of this power is found by 
multiplying the number of square inches by 49.7 by the drainage area, 
times head utilized, times the overall efficiency of water power plant. 
In many sections of the country the greatest demand for electrical 
energy occurs during the period of the year when the supply of water is 
more than during the dry period. Should the size of the power plant be 
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controlled by the average duration curve, which includes all the low flows 
of the year, it will be smaller than necessary, since the demand for power 
will not be so great during the period of low flow. It is, therefore, neces- 
sary to compare the variations in the load curve to the variations in run- 
off in order to find the proper size for the development. The variation 
in runoff is best determined by preparing for each month a duration 
table covering the whole period of record. These tables can be prepared 
at the time of the computation of the yearly duration table with but little 
additional work. 

Duration curves may be plotted using ‘‘per cent of average flow’ 
and ‘‘per cent of time’’ as ordinates. When plotted in this form the 
curves are adapted to show variations in characteristics of different 
rivers, and are used by some engineers as a means of estimating probable 
distribution of flow, by order of magnitude, for a given or estimated 
average flow. By comparing such curves prepared for various rivers over 
the same period of time it has been found that the characteristics of flow 
for rivers in widely separated localities and large differences in drainage 
areas are greatly similar. This makes it possible to supplement a short 
record on one stream by a long period of record on another stream which 
has a similar distribution of flow. An illustration of such a comparison 
is shown in Fig. 18. A description of this use of the duration curve is 
published on page 171 of the ‘Report of the Committee on Runoff.’’* 

Another illustration of the use of this method is made in the “ Dis- 
cussion,’”’ by Dana M. Wood.f 

The following tabulation of monthly mean discharge in second-feet 
per square mile is a summary of stream-flow data for practically all river- 
gaging stations in New England except those in the State of Maine. They 
include not only data for stations operated by the United States Geo- 
logical Survey but also for stations operated by other organizations or 
individuals, for which acknowledgment has been given. At many 
stations the data were fragmentary or covered a period of less than two 
years. In such cases the information is omitted. 


’ 


GAGING STATIONS 


Androscoggin River Basin 
1, Androscoggin River at Berlin, N. H. 


Saco River Basin 
2. Saco River at Center Conway, N. H. 


* Journal of Boston Society of Civil Engineers, Vol. 9, No. 8, October, 1922. 


ft “Discussion on Rainfall and Runoff Studies,’ by Dana M. Wood, Transactions of the American 
Society of Civil Engineers, Vol. LXXXV, 1922. 
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Salmon Falls River Basin 
Salmon Falls River at East Rochester, N. H. 


Merrimack River Basin 
Pemigewasset River at Plymouth, N. H. 
Merrimack River at Franklin Junction, N. H. 
Merrimack River at Manchester, N. H. 
Merrimack River at Lawrence, Mass. 
East Branch of Pemigewasset River at Lincoln, N. H. 
Bakers River at Rumney, N. H. 
Smith River near Bristol, N. H. 
Contoocook River at Penacook, N. H. 
Nubanusit Brook near Peterboro, N. H. 
North Branch of Contoocook River near Antrim, N. H. 
Blackwater River near Contoocook, N. H. 
Suncook River at North Chichester, N. H. 
Souhegan River at Merrimack, N. H. 
South Branch of Nashua River at Clinton, Mass. 
Lake Cochituate basin at Cochituate, Mass. 
Sudbury River at Framingham Center, Mass. 


Taunton River Basin 
Wading River near Norton, Mass. 


Providence River Basin 


Blackstone River at Worcester, Mass. 
Blackstone River at Woonsocket, R. I. 


Thames River Basin 


Quinebaug River at Putnam, Conn. 
Quinebaug River at Jewett City, Conn. 
Shetucket River at South Windham, Conn. 


Connecticut River Basin 
Connecticut River at First Connecticut Lake, near Pittsburg, N. H. 
Connecticut River at Waterford, Vt. 
Connecticut River at South Newbury, Vt. 
Connecticut River at White River Junction, Vt. 
Connecticut River at Vernon, Vt. 
Connecticut River at Turners Falls, Mass. 
Connecticut River at Montague City, Mass. 
Connecticut River at Sunderland, Mass. 
Connecticut River at Thompsonville, Conn. 
Passumpsic River near Passumpsic, Vt. 
Moose River at St. Johnsbury, Vt. 
White River at West Hartford, Vt. 
Mascoma River at Mascoma, N. H. 
Ottauquechee River at Woodstock, Vt. 
Sugar River at West Claremont, N. Lisle 
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STREAM-FLOW DATA—ITS COLLECTION AND USE 


Black River at North Springfield, Vt. 

West River at Newfane, Vt. 

Ashuelot River near Gilsum, N. H. 

Ashuelot River at Hinsdale, N. H. 

Otter Brook near Keene, N. H. 

South Branch of Ashuelot River near Marlboro, N. H. 
Millers River near Winchendon, Mass. 
Millers River at Erving, Mass. 

Sip Pond Brook near Winchendon, Mass. 
Priest Brook near Winchendon, Mass. 

East Branch of Tully River near Athol, Mass. 
Moss Brook at Wendell Depot, Mass. 
Deerfield River at Charlemont, Mass. 

Ware River at Cold Brook, Mass. 

Ware River at Gibbs Crossing, Mass. 
Chicopee River at Bircham Bend, Mass. 
Swift River at West Ware, Mass. 

Quaboag River at West Brimfield, Mass. 
Westfield River at Knightville, Mass. 
Westfield River near Westfield, Mass. 

Middle Branch of Westfield River at Goss Heights, Mass. 
Scantic River at Broad Brook, Conn. 
Farmington River at New Boston, Mass. 
Farmington River at Riverton, Conn. 
Farmington River at Tariffville, Conn. 
Hockanum River at East Hartford, Conn. 
Salmon River near East Hampton, Conn. 


: Housatonic River Basin 


Housatonic River near Great Barrington, Mass. 
Housatonic River at Falls Village, Conn. 
Housatonic River at Stevenson, Conn. 

Tenmile River near Gaylordsville, Conn. 
Naugatuck River near Naugatuck, Conn. 
Batten Kill at Arlington, Vt. 


St. Lawrence River Basin 


Poultney River near Fair Haven, Mes 
Otter Creek at Center Rutland, Vt. 
Otter Creek at Middlebury, Vt. 
Winooski River at Montpelier, Vt. 
Winooski River at Essex Junction, Vt. 
Dog River at Northfield, Vt. 

Mad River at Moretown, Vt. 
Lamoille River at Johnson, Vt. 
Lamoille River at Milton, Vt. 

Green River at Garfield, Vt. 
Missisquoi River at Richford, Vt. 
Clyde River at Newport, Vt. 
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Montu_ty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Androscoggin River at Errol Dam, N. H. 


(Drainage area, 1,095 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. ou 
1905 = - - | 1.44] 1.14] .69 | 1.36 | 3.29 | 1.99 | 1.63 | 1.27 | 1.17] — 
1905-06. | 1°23) | 1.26)).1.06 | 1.06 | 1.03 B40 L271 4.62 3.32 41-4542 | a eta sei es 
1906-07 | 1.21 | .91 86 | 1.00) .97 | 1.00) 1.12¢] 4.54)] 9543 1.72 | 4.44 et eset 
1907-08: |) .4234°)) 3.42. | 4.68) |) 1246 | .2.60. Al 77 2.189) S409) 2280 aoe) 402 ee aay 
1908-09 | 1.20 95 77 -69 70 80 }} 3:62) | S.6% | 2589.4 20207 Foye) Sede eee 
1909-10 2859) °.977\ <.986} 4.02: | 1208 | 1.05} 3210-712.-56)).2752 1 24a 4202 iene et ae 
1910-11 .895| .942) 1.09 .789| .656} .654/ 1.05 | 1.95 -697| .977| .888) .824) .954 
1911-12 889) © 825] £09.) DeSL | 2.63,) 2.43 4 47 iV h09 |S. 035) £53 | fossa dear 1 eo 
£91213" |; £2299) 2.32. | 1.32 2586"! 2.87) 2.555) 4.533 2.79 1237 rea ot) fae) ee 
1913-14 | 1.19 | 1.11 | 1.63 | 1.68 | 1.68 | 1.51 | 1.05 | 2.13 | 1.40 | 1.42 | 1.52 | 1.61 | 1.50 
1914-15 | 1.52 | 1.49} 1.38 | 1.42 | 1.29 } 1.42 . 838} 1.00 | 1.20 6738) .167) 1232 Vvaaz 
1915=16 | 1.431.471.6520 (-1 35: |) 37°) 1.48") 1.30 | 1595 | 4.034 1.77 | £.61 4s ot 72 
1916-17 (100053: «| 2.53 0.48 Lae) 202 1) 203 (1.40) | 297 654 | 2oee ak Sie) Leelee 
AONT=18 1-162") L760) 0954) 1.83) 1 Sao) 203. INT 82) 156 tl S5 46S, a SO ete alias 
1918-19) 122501 .84 1.84 243) | 1.68 WSL) £87 3-67") 22055) A 82 tore esa eg od 
1919-20 |) 1.22, 71.08") 2559.) 1374) 158214 SS) 142-2272 | 40S) aeae a 5a ets eee 
1920-21 | 1.48 | 1.47 | 1.45 | 1.83 | 1.96 | 1.82 | 2.16 | 1.85 | 1.50 | 1.22 | 1.17 |] 1.11 | 1.58 


Note. —Not corrected for effect of storage. Records furnished by Walter H. Sawyer, Agent, Union 
Water Power Company. 


MontuL_y MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Androscoggin River at Berlin, N. H. 


(Drainage area, 1,350 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April May | June | July | Aug. Sept. ney 

Year 
U9IS=14 eA. SL | S60} L421 36° 126 |) ft 44 oe 30 grea. doa. 1.33: | 1,297) 1730) etnGe 
1914-15 | 1.28 | 1.26 | 1.21 | 1.17 | 1.18 | 1.06 | 1.70 | 1.44 | 1.14 | 1.30 | 4.21 | 1.25 | 4.27 
LOLS=10' 1,29) 1.30) |} 4038 1.536133") 1.370) 2 38 noe Te aleaeoe BZN Las eS kale on 
LOLON 1 AS | £ S65) LOL 1.53 1.67) 18th) Bessa 2ee7 eres Zot2ZA MSOs 1 5 2alee ned 
1917-18 | 1.62 | 1.81 | 1.64 | 1.64 | 1.50 | 1.56 | 2.16 | 1.79 1.455} 1.430540 e294 eet 
1918-19 | 1.75 | 1.96 | 1.65 | 1.58 | 1.39 | 1.46 | 2.31 | 3.80 1.677) 1.45) | 4.31 Wi oo) aes 
1919-20 | 1.31 | 1.39 | 1.41 | 1.35 | 1.40 | 1.44 | 2.19 | 2.50 1.76 | 1.41 1.49 | 445) geeo 
1920-217) AC AST de Silo teGea debondle56) a2 50M 09 PAT hed 28il WO edie ton |emeees 


Notr. — Not corrected for effect of storage. 


Records furnished by Walter H. Sawyer, Agent, Union 
Water Power Company. 3 
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Montaty MEAN DIsCHARGE IN SECOND-FEET PER SQUARE MILE 


Saco River near Center Conway, N. H. 
(Drainage area, 385 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. ape 
Year 
1903 - - = = = =~ - ~- - = - 704) - 
1903-04 | 1.49 - = od = = Taso | 9.0L | 1 24 -675| .740) 1.12 - 
1904-05 | 2.03 - =- a = = Se2e F S.880 1 2.430) 2. 2dne2 085) 3.97. - 
1905-06 | 1.68 | 1.51 = = - = S07 eo. SOLS, 45 da3s5 -678) .408) — 
1906-07 | 1.05 .940) - = — 2208) 1.5).20/4 6.85 4 1.95) 2.15 -629, 1.44 - 
1907-08 | 3.35 | 6.47 ; 3.19 | 1.36 | 1.90 | 2.28 | 5.95 | 6.05 ; 1.70 950, 1.45 452) 2.91 
1908-09 481 548) .434) .883| .909) 1.82 | 9.06 | 6.70 | 1.79 .694| .416) .784) 2.04 
1909-10 847 PRaOl Syria PIS! Esaosea Sel welt | 2.78.) 2.08 -587| .987| .647) 1.83 
1910-11 473 Sears 258s 922) S7at 2649) 4.42 4.39.1 240 -530} .499) .574) 1.32 
1911-12 | 1.36 | 1.43 | 2.01 = = = 5.51 | 4.03 - - - - - 


Montsaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Pemigewasset River at Plymouth, N. H. 


(Drainage area, 615 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. aan 

Year 
1903-04 802} .665) 1.48 | 1.01 .857| 4.60 | 6.83 | 7.50 $873| $558) ~ .985)) 1.797" 2234 
1904-05 | 2.57 .935| .564| 1.00 Sag S067") 3.50 | 2207 41.90 1.38 1505 Pat line’ ar We 
1905-06 | 1.07 COTO §667 4 218 || 1 At S914) 5 55°" 5.89) | 2.67 | 1.00 -634) .395) 2.03 
1906-07 -813| .820| .668| .763| .571| 1.97 | 5.35 | 5.64 | 1.61 .998| .507/ 1.31 | 1.76 
1907-08 | 3.66 | 4.49 | 3.02 | 1.40 | 2.00 | 2.59 | 6.24 6.28 | 1.14 -850) 1.42 .345| 2.78 
1908-09 .389| .546| .502) 1.10 | 1.30 |. 1.79 | 9.48 |} 5.72 | 1. 74 603) .433} .793) 2.03 
1909-10 .766| .802} .764) 1.57 -807) ASH N\I6.35) | 2.52 W| 2.23 613). 1.27 | 2.038") 1.97, 
1910-11 .685| 1.10 - 782) 1.56 Gitte Zi. 6S 5.76 1.13 424 551 -912) 1.63 
TOM 1202.05.) Ise 2.2604, £02 498} 2.15 | 8.29 | 4.65 | 1.67 -408} 1.11 stool 22S 
1912-13 | 2.24 | 2.60 | 1.80 | 3.20 | 1.09 | 7.89 4.54 | 2.41 | 1.01 507) .341)] - .610/°2537 
4913-14 | 1793) | 2.16 | 1.45 .980| .979| 4.84 | 7.72 | 4.47 .805| .546| .472) .408) 2.21 
1914-15 .330| .576| .636) 1.72 | 4.21 | 4.16 | 4.42 2.00 peers 33) 2.20 .870| 2.10 
1915-16 7868) 1-10) |) 1.84 | 2.80) 2.52 |} 2.24 6.29 | 4.44 | 4.26 | 2.13 .954) 1.00 | 2.53 
1916-17 | 1.07 | 2.46 | 1.69 | 1.04 .701| 2.76 | 6.41 | 4.85 | 6.31 | 1.08 735 43 | 2.39 
1917-18 | 1.50 | 1.33 610} .450| .751| 2.76 | 6.11 S45) /°1..42 .834| .868) 2.10 | 1.82 
TOTS 190) QeGh ie2-33 | 2.54 | 2.69 787| 4.59 | 4.52 | 4.98 | 1.05 .402} .252) 1.40 | 2.28 
1919-20 | 2.34 | 3.85 | 2.02 .446| .332| 4.50 | 8.76 | 5.66 1.58 .842| .649] 1.02 | 2.67 
1920-21 WeOSe tet L Wesco |) 2.dd ETOUROTT on Oke) Le Sok .460| .532} .649 . 384) 2.05 
4921-27 | .763| 1.95 7 2.15 .924 724| 3.97 | 8.05 | 4.18 ; 5.61 | 2.34 .805| .589, 2.67 
1922-23 S605 p40 SASL te27 .507| 1.06 | 9.72 | 4.78 | 1.12 .260| .180) .174) 1.72 
1923-24 3787) 1.82) || 3.72: | 2.81 761| 1.08 | 5.84 | 6.54 | 1.27 644) .525 60 | 2.37 
MOQA-25) 1282 |) 1.95 | 1.72 ,532| 3.84 | 4.60 | 4.81 OSS LM Sia Xom area 2OUT| 16261) 2).35 
AO25—26: 2054 | S74 | 2.34 1.05 -813| .847| 4.42 | 5.80 | 1.77 992) .387 468] 2.10 
TO26-27 1.34 32507) 1.01 .696| .611| 2.83 | 3.71 DENT Sia lien allele 2, 774 634) 1.71 
F927 — 280 2051) 7.45) |) de2e TSS eee oh 259) C218 SAS I WNO2ele le 9 lato) COL to.O7 


1928-29 .872| 1.37 -995) 1.19 F673) 3.98 |) 7.30) }), 0.30. |) Te 


———— as 
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Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Merrimack River at Franklin Junction, N. H. 


(Drainage area, 1,460 square 1viles) 


Mean 
YEAR Oct. |;Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. on 
1903 = = co = = = = = = i 1.01 692); — 
1903-04 925; .795 966, —- - - 5.36 | 5251-7 1528 2d) 2243'S - 
1904-05 = 897) - = = = 4571 1°2,04 | 1.64 2.25 | 9209") 3.22 - 
1905=06: jots23) 052k (2570) 2502 12365) 1525 [> 4 75S. 4206. 2. SS dee OS .744) 1.96. 
1906-07 | 1.11 | 1.01 | 1.08 | 1.25 925) 1.68 | 3.96 | 3.71 | 1.69 | 1.12 774; 1.18 | 1.62 
1907-08 | 2.86 | 3.73 | 2.34 | 1.36 OL |Z. 51 | 4.03 | 4:39 14.50 | 4.00-) 4.49 6631) 2.32) 
1908-09 .623| .740| .647) 1.07 | 1.61 | 1.67 | 6.85 | 3.34 | 1.49 2849)\° 2795] 100 |} Lie 
1909-10 | 1.08 | .747) .719) 1.41 | 1.15 | 3.72 | 3.98 | 2.36 | 1.97 .904) 1.01 .801!) 1.66 
1910-11 .760) 1.05 .699} .973) .685| 1.08 | 4.87 | 2.77 | 1.09 2662 6747) 208 Ietes7 
TOPO M SL SSS uae 7 S82 eS 27a ee eS ase lees ial ate 2781) 1-40.) 1.21 | 2208 
DOD AS E2420 2552") LIS Aad 440: 14 SO) 220 7a (2216). te Sa -753| .760} .911] 1.99 
POLS=14 ELAS ESS hs Le 24) 208) 1 208) 2282, 6205 | Saseoh 2228 it 04 -952} .870}) 1.92 
1914-15 SASS} OLA ne Z40|(0d dna Do oAD ada O: | eee alah SOO -890) 3.02 | 2514 | AO.) 4 ase: 
19TSH=16 R74 We 22 DoS 82 i 52" | PO4 ETT 4 Gk |) S5Od eta | Peso ult eo: | en su eoes 
OTG=iy el teled 22 st OS tl OG .863) 2.35 | 4.61 | 3.47 | 4.99 | 1.49 H -986) 1.01 | 2.10 

| 

1917-18 } 1.52 | 1.35 #53) .O37l- .842) 1/82) | 42338, (02.22 | 229 9661 4:02 | 1.76 | 1.55 
1918-19 | 1.84 | 1.77 | 1.72 | 1.49 863) 3.61 | 3.51 | 4.08 | 1.47 -849| .726) 1.23) £2.93: 
1919-20 | 1.67 | 2.89 | 1.94 966} .822} 3.15) 7.74) 2.78) 1.64 151.03 979) 1.19-| 2.40: 
L920=210 AS L255" 035644) 1 88ir 1.26.) 5130) 4o3'6))) 2073 -801| .884) .884) .692) 2.05 
1921-22 soared saul £582) bi 4 69S. 5, 480i) 6. S44 SFE ZS) ee oad O10 .966) 2.50: 
1922-23 -986) .932) .836] 1.15*| .637*| 1.02*| 6.68 | 3.55 | 1.01 705 Gi7) + G25 t SF 
1923-24 -842) 1.41 | 2.38 | 1.83°| 1.34 | 1.40 | 4.74 | 4.42 | 1.10 .808, .712) 1.84) 1.90: 
1924-250 1.450) 2545) 1.38 .932) 2.85 £388] 3...770 2.149) 1526) | 2e78' | 2 OS het Aan ton 
1925-26) 1.82 |/.2..65%) 1.98.) 1:28 | 729 9 2.20. AOS 3-79 1 1.46") 1.44 -836| .808) 1.86 
1926-27 A 20a 2. eek Gedo) 2.04, ROTGM 2s hO al ends Mock ton 1. 2S0t ies oul) Os) -993| 1.59: 
1927-281 266) 5; 08%) 2.95 Wd SS 242 ie TOA Ad Dale at atta 55 LS 2 a LLB Beas 
1928-29 | 1.03 | 1.16 | 1.02 | 1.19 .890) 2.82 | 5.36 | 4.94 | 1.40 -932| .753| <740) 1,86 


* Estimated. 
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MontTsHLty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Merrimack River at Manchester, N. H. 


(Drainage area, 2,840 square miles) 
_—————————_—____ 


| 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. erate April | May | June | July | Aug. | Sept. | for 
| 


| 1924 = = = 1.65 -870)-1.42 | 5.53 | 3.48 -764| .465) .408) 1.09 | — 

1924-25 Sioa, SefO2| SOG)” 419), 1.914 S77 |-3.41 | 1.56 -813) 1.02 -623) .592) 1.37 
1925-26 oOV2) Teel £5934. 1504 -810) 1.23 | 4.82 | 2.78 +891; .630; .433| .384) 1.45 
1926-27 -662) 1.85 -905] -.775|) .813} 3.08 | 2.11 | 1.60 -838) .845} .697| .778) 1.25 
SORT 2S Wet S| S.80 | 2275+ 2564) 1.69] 1.87 | 4.23) 3.70) 1.2.07 | 1.21 | 1519 | 105 [2.19 


1928-29 .732| .764) .778) 1.13 .824) 2.97 | 4.47 | 4.08 -993) .585} .454) .430] 1.52 


Note. — Record furnished by Amoskeag Manufacturing Company. 


MontHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Merrimack River at Garvins Falls, N. H. 


(Drainage area, 2,340 square miles) 


Mean 

YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June | July | Aug. | Sept. a 
ear 

1904 - = = = = = e = = pe E .947| - 
1904-05 | 1.22 .856| .710! .936| .690}) 2.74 | 4.45 | 1.67 | 1.17 .824| .823) 2.67 | 1.56 
1905-06 .978|-1.10 | 1.66-] 2.12 | 1.33 | 1.44 | 4.74 | 3.49 | 2.97'| 1.51 966) .598) 1.91 
1906-07 .812 962, - 829] 1.33 .885| 1.87 | 3.88 | 2.94 | 1.50 .979| .637| .944) 1.46 
1907-08 |.2.34 | 3.74 | 2.47 |-1.69 | 1.77 | 2.81 | 3.94 | 4.03 | 1.32 .786| .996} .521) 2.20 
1908-09 .500 E556) 534) 9.970) 1.47 | 2.74) 6.07 | 2.86 | 1.23 eepoyil 453 538) 1.45 
1909-10 .573 NSG4ie eo Tied 2s.) £.00) 13.51 | 3.26) 1.75.4 1.35 581 701 2603)" L632 
1910-11 .500| .701| .496} .897| .556} 1.05 | 4.27 | 2.04 .829 466) .530 675) 1.08 
COTA. ede se: | Le 4d dt 20 | t16 |b. 20 | 2.51 Seon oul! 44,08 621 753) 1.08. |) 1.76 
1912-13 976 .943| .788| 2.70 | 1.63 | 4.61 | 3.36 | 2.04 | 1.66 783 S15 626| 1.73 
1OIZ=14 4 14 |) 145.) 1.24 .906| 1.00 | 3.18 | 6.28 | 3.60 | 1.06 876 735 701| 1.85 
1914-15 -598 LOM wahoo lees Seu 2c0L | Zaz i-1,60. .799| 3.10 | 2.42 | 1.04 | 1.61 

1915-16 |-1.00 | 1.19 | 1.69 | 1.70 | 2.03 - = = = = =) = = 


————— OO 
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Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Merrimack River at Lawrence, Mass. 
(Drainage area, 4,452 square miles since March 7, 1898) 
T Mean 
Vear | Oct. | Nov. | Dec. | Jan. | Feb. |March| Aprfl | May | June | July | Aug. | Sept. ot e 
1879-80 534, .949| 1.54 | 1.62 | 2.69 | 2.29 | 2.36 | 1.21 | .696} .646) .554) 499} 1.30 
1880-81 -388| .929| .580| .540| 1.03 | 3.64] 3.51 | 3.10] 1.09] .751] -611] 549] 1.39 
1881-82 545] 1.16 | 1.83 | 1.60 | 2.02 | 3.48 | 2.27 | 2.32 | 1.96 | .687) .470} 312] 1.60 
1882-83 678| .505! .472| .442| .634! .861| 3.38 | 1.85 | 1.10] .684/ .423) 66] .942 
1883-84 .432| .627| .515| 1.02 | 2.05 | 3.34 | 5.66 | 2.58 | .893} .500| .461| 476] 1.54 
1884-85 400]. .522| 1.02 | 1.14] .938| .738| 3.97 | 1.84 O17) .623) 1.191 e391 eiG 
1885-86 749, 1.99 | 1.50 | 2.86 | 3.80 | 2.58 | 4.93 | 1.48) .714| .497, .435) 434; 1.83 
1886-87 .471|.1.54 | 1.30 | 1.64 | 2.82 | 1.77 | 4.79 | 3.00 | 1.79 | 1.46 | 1.87 | _918] 1.95 
1887-88 682} 966) 1.34 | 1.39 | 1.82 | 2.17 | 5.38 | 4.54] 1.23 | 548) .577/ 1.54 | 1.85 
1888-89 | 2.66 | 2.89 | 3.18 | 2.62 | 1.34 | 2.38 | 2.41 | 1.44] 1.17] .782) 1.09 | _750| 1.89 
1889-90 | 1.22 | 1.92 | 2.81 | 1.49 | 1.66 | 3.33 | 3.73 | 3.10 | 1.72 | .691) .745| 1.83 | 2.02 
1890-91 | 2.65 | 1.92 | 1.42 | 2.82 | 2.85 | 5.04] 4.64 | 1.60 | .990} .633) .538| .556) 2.14 
1891-92 .467| .540| .899| 1.84] .925] 1.56 | 1.77 | 2.22 | 1.27 | 1.04 | 1.05} .g63| 1.20 
1892-93 .467| 1.42 | .859| .645| 1.08 | 2.28 | 3.36 | 4.20] .963] .522) .564| 608] 1.41 
1893-94 790) .736\ 1.17 | .661) 2933} 3.412 | "2.40 | 152 14532 4 498)" 2370L-4ogaete 
1894-95 .493| .772| .661) .626| .507| 1.26 | 4.29 | 1.36 | .664) .565| .477 366] 1.00 
1895-96 .863| 2.05 | 2.02 | 1.42 | 1.94 | 4.51 | 3.97 | .971] .769] .446| -.441| 683] 1.67 
1896-97 | 1.13 | 1.45] .952| .745] 1.00 | 2.29 | 3.84 | 2.21 | 2.77 | 2.36 | 1.10 | .603| 1.70 
1897-98 482] 1.27 | 2.26 | 1.61 | 1.64 | 4.04] 3.32 | 2.40] 1.42] .585] .776]. .636| 1.70 
1898-99 | 1.37 | 2.09 | 1.87 | 1.66 | 1.03 | 2.48 | 5.76 | 2.12 | .667| .556| .467| .447| 1.71 
1899-1900) .401] .625| .622| .748| 3.52 | 3.44 | 4.09 | 2.18 |. .878] .407| .420] .338] 1.47 
1900-01 .564, 1.30 | 1.49 | .752| .546) 2.06 | 5.57 | 3.34] 1.66] .644| 989] 588] 1.62 
1901-02 913} .654| 2.05 | 2.27 | 1.20] 6.01 | 3.80 | 2.25 | 1.19 | .970| .844) .774) 1.91 
1902-03 | 1.60 | 1.28 | 1.76 | 1.68 | 1.98 | 6.03 | 3.38 | .979) 2.22 | 1.03 | .734) .530] 1.93 
1903-04 .826] .665] .825| .584| 644] 2.72 | 4.49 | 3.84] 1.02 | .624| .573] .653] 1.46 
1904-05 816] .604| .407| .855| .503) 2.35 | 3.62 | 1.17} .931] .600] .606] 1.71 | 1.18 
1905-06 727| 6760) 1.27 ||. 704 13) 268 | 3.508) 2.290) 9-26) Pte | oat anon 
1906-07 .549} .707| .566) 1.41 | .667] 1.73 | 2.92 | 2.03 | 1.19 749| .431| .664| 1.14 
1907-08- | 1.43 | 2.91 | 2.18 | 1.95 | 1.65 | 2.50 | 2.65 | 2.57 | .932] .522] .668| 379] 1.70 
1908-09 .330] .354] .420) .677| 1.56 | 1.70. | 3.40 | 1.95 | .948] .447) .376| .369] 1.04 
1909-10 .422| .388) .504/ 1.04] .973| 3.61 | 2.44 | 1.51 | 1.08] .398] .458/ .397| 1.10 
1910-11 300) .457/ 1335] 6241 482] 1.25 | 3.04 | 1.361 551] 266, 32819 L435) e786 
1911-12 918| 1.05 | 1.28 | .802] .706| 2.77 | 4.32 | 2.30 | 1.30 412) .499| .485| 1.40 
1912-13 733} 1.24 | 1.07 | 1.78 | .987| 3.37 | 2.49 | 1.44 | .899] .393] .306| .387| 1.26 
1913-14 -791} .967/ 1.05 | .734] .958) 3.24] 4.95 | 2.88 | .737| .559| .434| 445] 1.48 
1914-15 303} .356] 437] 1.08 | 1.74 | 1.48 | 1.79 | 1.13 | .489) 1.81 | 2.06 | 655] 1.11 
1915-16 /657| .874| 1.30 | 1.53 || 1.67 | 1.74 | 4.32.) 2.73 | 3.101) 7.53 | » 024) "oz Gage 
1916-17 ~ 798), 0743} 1.05.4! 1,02; | 17701-2732) 3.22 ASM SVO4s led Oomls G00) NM saolniEAG 
1917-18 613} .882] .569) .466] .819) 1.98 | 3.34 | 1.54] .757| .553| .470| .847| 1.07 
1918-19 <99L) 1003 | 149 | 1234 |) 2872) 3.38 | 2654 |" 274) | aod |) 2530) | 401 ossle as 
1919-20 -699/ 1.65 | 1.33 | .570) .618] 4.08 | 6.00 | 3.54] 1.61] .746] .678| 680] 1.85 
1920-21 | 1.05 | .921) 3.26 | 1.68 | .995) 3.69 | 2.70 | 1.96 | .597] 1.03 | .683|/ .425] 1.58 
1921-22 -475| 1.06 | 1.65 | .830| .887| 3.90 | 4.90 | 2.89 | 3.01 | 2.11 | .773| .766| 1.94 
1922-23 660) .612| .498) 1.07 | .855| 1.96 | 4.96 | 2.90] .730| .434| .394; 303] 1.28 
1923-24 491) 1.18 | 2.37 | 1.96 | .978] 1.77 | 5.05 | 3.12 | .920| .464| .350| .753] 4.62 
1924-25 612) .536) 712) .357| 1.88 | 3.41 | 3.10 | 1.35 | .689] .712) .518| .454] 1.19 
1925-26 735) 1.07 | 1.58 } 1.03 | -.796) 1.65 | 3.93 | 2.16) 843) 5271 .405| 344b 1.26 
1926-27 509) 1.40 | .872) .955] 1.05 | 3.16 | 1.83 | 1.42 | .785] .645' .708| 949] 1.19 
1927-28 | 1.40 | 3.73 | 3.02 | 2.04 | 2.07 | 2.05 | 3.43 | 3.16 | 2.30 | 1.64] 1.55 | 1.50 | 2.32 
1928-29 977) + .979| 1.12'] 1.54 1 1.49 | 3.65 | 3.99 | 3.42-1 973] 583! .400| .305| 1.62 
NOTE. 


— Record furnished by Essex County. 


STREAM-FLOW DATA—ITS COLLECTION AND USE 207 


MontTHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Smith River near Bristol, N. H. 


(Drainage area, 78.5 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. gee 
Year 

1918 cs = = = = = = = -591| .264) .279) .850) — 
J918—-19' |} 1.32 |. 1,29 | 2.61 | 1.86 -629| 6.05 | 3.53 | 3.91 522 219) .146 488) 1.90 
1919-20 .833} 3.62 | 2.61 605} .391) 4.75 | 6.97 | 3.59 972 496) .301 336 2.13 
| 1920-21 soak) O57) 3.62 4 1.15 sO85, 5.55 | S200) 1.08 386) .561) .339 194 1.55 
1921-22 -317| 1.09 | 1.64 811) .981) 4.74 | 6.45 | 2.62 | 4.08 | 1.22 -473 335 2.06 
1922-23 +330} .399) .284) 1.28 S472) D2 22) 2.78 525} .189 117 130) 1.24 
1923-24 .339| 1.69 | 2.84 | 2.24 -689) 1.13 | 7.27 | 3.41 503} .335 385) 1.41 | 1.85 
1924-25 -620| .834) 1.89 553} 2.66 | 5.42] 3.62] 1.50 846] 1.68 666 567| 1.73 
1925-26 | 1.16 | 2.52 | 3.13 | 1.19 <d22} 1.30'\' 6.10 | 2.74 843) .405 390 207 Lee 
1926-27 .740} 2.20 -592! .509) .408) 4.15 | 2.84 | 1.62 659 474 487 625) 1.29 
1927-28 | 1.48 | 4.83 | 2.66 | 1.52 | 1.17 | 2.65 |} 5.58 | 3.40 | 1.66 | 1.03 669 657) 2.27 
1928-29 .540} .670) .968 1.36 -702| 5.96 | 5.62 | 3.24 578] .318 217 386) 1.72 


MontTHLty MEAN DiscHARGE IN SECOND-FEET PER SQUARE MILE 


Contoocook River near Elmwood, N. H. 
(Drainage area, 168 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. for 

Year 
1917-18 | 1.01 ps .558| .613| 1.59 | 3.52 | 4.46 | 1.62 SSS) 455) Oot Wh, Ose i543. 
1918-19 .607 .929| 1.89 | 1.74 -810) ATA 2130 |) S77 .821| .436] .395|) .574]) 1.55 
1919-20 .429/ 1.18 | 1.43 PS 7S) aS5T) Oo -50) | 7.20 |) 2.52 | 142 649 988 587} 1.90 
4920-21 | 1.18 | 1.43 | 5.44 | 1.07 | 1.13 | 5.57 3.29 | 2:81 .643) 1.18 619), 374) 2.142 
1921-22 449 . 738) 1.39 .732| .905| 4.99 | 5.54 | 2.38 | 3.53 | 1.77 .804| .661) 1.99 
1922-23 -562 '619| .483) 1.73] 1.10 | 3.61 ) 6.19 | 2.14 546} +414) .393) .338) 1.51 
1923-24 1534) 9.80) |) 2-06 2.80 [1.15 | 2.08 6:65: 42.51 .368] .199| .240) .402) 1.82 


MontuLty MrAn DISCHARGE IN SECOND-FEET PER SoQuAaRE MILE 
Contoocook River at West Hopkinton, N. H. 


(Drainage area, 425 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March April | May | June | July | Aug. Sept. | for 


1903 = = = = = = = = = = 7OOL|)  - DOS] = 
1903-04 | 1.15 +932} = = - > 8.82 | 5.25 |) 1221 .984| .800) 1.10 = 
= 6.38 | 1.47 | 1.04 .565| .840) 2.45 = 


1904-05 | 1.04 BO - - 
1905-06 RES ee S29) ee - 
1906-07 .598) 1.01 = - 


208 BOSTON SOCIETY OF CIVIL ENGINEERS 
Montu_ty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Nubanusit Brook near Peterboro, N. H. 
(Drainage area, 54.3 square miles) 
| 

Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. et 

ea 
1920-21] — - 4.03:| 1.64.) 1.441) 5.25) 326°) 2.87.) 2641/4 .241) 2720) aad 
1921-22 .501 -621| 1.56 -954| 1.01 | 4.38 | 5.84 | 2.34 | 3.65 | 1.56 -757| + .613) 1.99 
1922-23 | .554] .632) .495| 1.79 | .726| 3.46 | 5.58] 2.76 | .564| .315! .562| .302| 1.48 
1923-24 | .668] 2.06 | 3.37 | 1.71 | 1.74 | 1.31 | 5.84 | 2.80 | .565] .363] .530] .626| 1.79 
1924-25 | .532| .479| .901] .764) 1.79 | 3.85 | 2.38] 1.15 | .547] .376] .453) .608/ 1.15 
1925-26 | .536] .591] 1.56 | .794] 1.20 | 2.84 | 4.73 | 1.29] .694| .560| .536| .392] 1.31 
1926-27 479| 1.46 | 1.02 | .912) .724) .405) 1.40 | 1.44] 1.03 | .558} .610| .606] 1.20 
1927=28 \- 5 750) 23). 716. |-3 02 1-214 | 1.33 4 1.56: 2.034193.064|' 2.245) 4 S08) Fea4ol 9 Ay tomo 
1928-29 | 1.26 | .746] .897/ 1.60 | .444| 3.90] — - - - - .348)  — 


MontTHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
North Branch of Contoocook near Antrim, N. H. 


(Drainage area, 59.5 square miles) 


Mean 

YEAR Oct. | Nov. | Dec Jan. | Feb. |March; April | May | June July | Aug. | Sept. Pe 
ear 

1924-25 -262) .402} .287/ .193) 3.48 | 4.29 | 3.48 | 1.12 -444| 395) .210) 1157) 1.21 
1925-26 286) 1.29.) 2.24 | 1.03 .943} 1.20 | 5.65 | 2.59 v5939| 521) .484) 2376\"4. 43 
1926-27 .509) 1.93 -973|. .818| .766) 3333) 2.54") 190. -830} -.434| .484) 1356] 1.24 
1927-28 -834) 5.03 | 3.19 | 1.95 | 1.36 | 1.83 | 4.49 | 4.24 | 2.99 | 1.31 | 1.70 1.5551) 2.52 
1928-29 817; .595} 1.03 | 1.43 -889) 4.39 | 5.95 | 3.93 2570) 271) 2182) “1s ses 


MontTuL_y MEAN DiscHARGE IN SECOND-FEET PER SQUARE MILE 


Blackwater River near Contoocook, N. H. 


(Drainage area, 131 square miles) 


: Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March April | May | June | July | Aug. Sept. | for 
Year 
1918 = = = = = = - - -739| .445) .537] 1.36 = 
TOTS=1'9) Wt 15" 11236 295, 75 865515) | 3.20 Wd, o9 5 btn | -402} .299| .464) 1.84 
1919-20 .376| 2.44 | 1.65 -327) .451] 6.15 | 8.63 | 3.38 122 615 .683| 7615) 2521 
1927 ee = a = = 4539 | 24S" 4 c44 OQ S604 25821 Sti) ae 
1927-28 1) 11.36 4.45, 3.29) 2.86 2.19%) 209) 493 Nis s4 LSS hao -977|' -, 893) 2.40 
1928-29 sS31| 2539) 2683) 1.24 -809) 5.66 | 5.43 | 3.31 ~ £86). <375" 204" S3ontnae 


oes T 
STREAM-FLOW DATA —ITS COLLECTION AND USE 209 
MontuLty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Suncook River at North Chichester, N. H. 
(Drainage area, 157 square miles) 
' 
4 , M 

YEAR Oct. | Nov. | Dec. Jan Feb. | March! April | May | June | July | Aug. | Sept. Pee 
| Year 

1918 = = =; = = = = = .509} .511) .499) .815) — 
1918-19 | 1.05 | 1.45 2.41 1.97 -968) 4.66 | 2.68 | 2.94 7201, <S08) £292) 2.38 | 1.467 
1919-20 p24) 2.38 | 4.72 s643)- 2513} 6-43, |, '6.42-1'2-58") 1.03 -514| .720) 1.48 | 1.95 

1921 = = = — = = = = = 7656) .332| s444) = 
1921-22 S25 uh 9) cooat 1.89: 1) 2203) 4 081) 5.94.) 52300). 2.44 2.74 01.31 .561| .508) 1.97 
1922-23 £350) 9 200i" 92233! 20350) 2573) 1.64: 1-47.07 | 2.76 580) .461) .124) .139) 1.26 
1923-24 .390| 1.09 | 2.76 | 2.54 | 1.20 | 2.06 | 6.56 | 2.31 SO50\— 2257\/" (140) 2524) £270 
1924-25 255 .306| .885| .389) 4.27 | 6.15 | 3.17 | 1.08 5662!) .522|") .349)7 3151/01) 50: 
1925-26 .334| .898] 1.52 | 1.24 | 1.21 | 1.69 | 5.80 | 1.60 .644, .464| .175| .068) 1.30 
1926-27 171| 1.48 | 1.04 -968, 815) 4.52 5) 2 Ole! 1382 .662| .669| .745| .943) 1.23 

MontsHty MEAN DiIsCHARGE IN SECOND-FEET PER SQUARE MILE 
Souhegan River at Merrimack, N. H. 
(Drainage area, 168 square miles) 

r Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July Aug. | Sept. | for 
Year 

1909 = = = = = - = - = - 3233) “209)' = 
1909-10 ~229|. .229) 411) {esol 4 223) ||| 8.457) 295") 1.57 | 1.35 S249) .245\) 1208) 1.57 
1910-11 S237 S365) 353) 2 774) © 3303) 2.71 2.96 BSSSNe toe 222). .238! .348] .839 
1911-12 | 1.50 |. 1.74 |.2.28 11.40 | 1.14 | 4.95 | 4.70 | 2.32 .738 266) .283) .260) 1.80 
1912-13 ESSOW 1 4e |) 1053) ) 259" 104 | 4521) 2.96 1255 577 289| .392 378) 1.45 
1013-14 || 1.28 | 1.29} 1.49 } 1.05 | 1.55 5.57 | 6.07 | 3.04 .525| .405} .246) .183) 1.89 
1914-15 SUSONs LO 2 ray te 52 ESS edeor | 1.697) 1512 .292| 2.33 | 4.58 .580} 1.43 
1915-16 649] .988] 1.96 | 2.60 | 2.78 | 2.77 Ora S20) 3-08 |) Lote .685| .607) 2.27 
1916-17 394] .524| .815) 1.03 .899|} 4.33 | 3.80 | 2.39 2.65 786| .530| .423) 1.55 
1917-18 EGLO Saale esvale 2592) 1265: | 3.79 Sala!) tp 18 881 Woa8 B61 LON Deed 
1918-19 e512 i) O68) 2255 iet..73 .863| 5.17 | 3.00 | 3.28 .726 311| .194) .465) 1.56 
1919-20 .279| 2.05 | 1.94 _519|- .596| 7.20 | 6.79 | 3.05 1.61 479| .422) .334) 2.11 
1920-21 | 1.21 | 1.34 | 4.68 | 1.88 14.11 | 4.64 | 3.19 | 3.24 442) .976 518] .230) 1.97 
1921-22 S200") .952/| 2235 .976| 1.28 | 5.85 | 4.74 | 3.17 3,04) | 223 A792\.° S64) 2024 
1922-23 643} .649}| .483) 1.90 | 1.25 3.56 | 6.07 | 2.38 619} .333 234) 224) 1.53 
1923-24 RStsiie ese sOmll2. 7 (410 DIO | F202) | S258 661 262| .200) .230) 1.95 
1924-25 RiGee 33H) 2408) ~dod|! 2.21 4,39 | 2.83 | 1.22 ‘Addl, 2552| 2355) +236) 1°10 
1925-26 .489} 1.50 | 3.24 .875| .899] 2.65 | 5.40 1.36 "583 239!) 6180) ]132104746 
1926-27 .310) 1.51 .994| .863) 1.29 | 5.07 1.64 | 1.43 .582| .267| .548| 1.08 | 1.30 
1927-28 .976| 4.10 | 3.74 | 2.15 DESAeD 141) Sadv oO 2.39 | 2.01 | 1.94 | 2.09 |) 2.55 

1928-29 =708) .679\ .851| 1.52 - - 54501) 3.09 OOl were o ai) <143}. = 


eee 
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BOSTON SOCIETY OF CIVIL ENGINEERS 


MontHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


South Branch of Nashua River (Wachusett Drainage Basin) near Clinton, Mass. 


(Drainage area, 108.84 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. Be 
1896 A = ses = = — = - rae -519| .467]}. .707) = 
1896-97 | 1.228] 1.410) 1.447] 1.232) 1.440) 4.270) 2.525] 1.800] 1.828) 2.231] 1.386, .588| 1.787 
1897-98 .377| 1.984) 3.521) 2.418] 2.530) 4.778] 3.137) 2.151] 1.281 514) 2.049 1.045) 2.149 
1898-99 | 2.334] 3.358] 3.189] 3.236] 1.687| 4.295] 5.224) 1.334, .869| .548| .365| .387| 2.238 
1899-1900 379} .665) .555/} 1.232] 6.271) 5.759} 2.444) 2.139] .894| .336/ .304| .197] 1.735 
1900-1901] 437) 1.354] 2.429) .803| 551) 4.205] 7.711) 4.222] 1.525] .738| .792; .495| 2.111 
1901-02 1.001) .799) 5.002) 2.579) 2.168) 6.176) 3.341) 1.595] .635| .452| .459] .372| 2.056 
1902-03 1.471; .982} 2.859) 1.957) 3.300) 5.297} 3.463} .880) 3.297| .966| .734| .580 2.140: 
1903-04 1.065} .981] 1.476) 1.020) 1.434] 4.653) 4.617} 2.317] 1.179] .769 549) .764| 1.735 
1904-05 -538} .530) .680) 1.959} .700| 4.648] 2.502} .688] .838 565| .497| 1.900) 1.341 
1905-06 -567) .684) 1.575] 1.751] 1.588) 2.878] 3.263) 2.371] 1.831] 1.127] .915 - 428) 1.582 
1906-07 -820) 1.160} 1.229) 2.257) 1.070) 2.626] 2.221] 1.494] 1.196] .518] .135 1.254) 1.332 
1907-08 2.138) 3.930) 3.035} 2.689) 2.685] 3.391] 1.964) 2.188] .624| .341| .685 - 136) 1.989 
1908-09 .245| .194 599} .916) 3.955) 3.294) 3.748] 1.876] .977| .361 -299) .321] 1.379 
1909-10 -139} .561) .831| 2.857) 2.854] 4.084] 1.600 941) 1.274) .096 288 224) 1.304 
1910-11 -106} .548) .605| 1.196) .967| 2.072] 2.155] .713 543} .087|) .291 281] .795. 
1911-12 1.111} 1.601) 1.650) 1.208) 1.434) 4.380) 3.530) 2.780 512) .208) .194) .138] 1.564 
1912-13 -224| .683) 1.227) 2.188] 1.342] 3.501} 3.224] 1.607] .433 -030} .092 338] 1.241 
1913-14 1.049) 1.021) 1.478) 1.532) 1.827| 4.853] 4.012| 2.629] 491 510) .404\—.018) 1.652 
1914-15 -211} .326) .576) 3.190) 3.034 885; 1.443} .704| .353| 1.676] 2.564) .244 1.260 
1915-16 -599) .770! 2.103] 2.035] 2.810} 2.926] 5.106] 2.626 3.178) 1.680] .439| .454) 2.053 
1916-17 217; .496) .712| 1.062] 1.418] 3.824] 2.272] 2.038 1.902} .409| .479] .129] 1.245. 
1917-18 -858} .484) .602|} .749) 3.131] 4.008] 2.487] 1.042 -809} .433) .246) .933] 1.302 
1918-19 -528} .900) 1.634] 2.075] 1.228] 4.882] 2.648 3.410) 725 619} .405| 1.691] 1.733. 
1919-20 765| 2.840} 1.999) 1.000] 1.122) 7.248] 5.413 3.205) 2.974] 1.252] .506| .835 2.434 
1920-21 -634) 2.013) 4.007) 2.187] 1.651] 3.883] 2.988] 3.205 .743| 1.579} .380] .176] 1.965. 
1921-22 245} 1.224] 1.970} .918] 1.560) 5.170] 3.687 3.046) 3.440) 2.318) 1.231 . 798) 2.136 
1922-23 671) .871) .856) 2.729] 1.553) 4.751] 4.707 2.029] .952] .459 229| .142) 1.658 
1923-24 -665] 1.507, 2.656] 2.902' 1.235| 2.626} 6.518 3.052, .695} .203' .390 -494 1.912 
1924-25 -099) .427| .609] .488] 2.424) 3.473] 2.228 1.095 613]| 3362} {301 .534| 1.044 
1925-26 -676) 1.235) 2.513] 1.471] 1.286] 2.920 3.738) 1.276] .627| .400] .390 -311| 1.403 
1926-27 -599) 1.355} 1.008} 1.895] 1.714] 3.614 1.498) 1.408] .665) .864| 2.494 1.867) 1.583 
1927-28 2.006} 6.229] 4.277] 2.305] 2.795! 1.987 3.302} 2.555} 3.204] 1.411] 1.023 1.000) 2.343: 
1928-29 -616) .696) 1.040) 1.856] 2.218! 4.260 4.445) 3.341 -914) .230} .109] .243] 1.664 
eee 


Norte. — Record furnished by Metropolitan District Commission. 


Pe 


» 


STREAM-FLOW DATA—ITS COLLECTION AND USE 21h 


Montaty MEAN DiIscHARGE IN SECOND-FEET PER SQUARE MILE 


Sudbury River Basin near Framingham, Mass. 


(Drainage area, 75.2 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March} April | May | June | July | Aug. | Sept. Bee 
Year 
| 
1874-75 - - — | .159) 2.315) 2.482) 4.718) 1.838] 1.346) .497 612 321) - 
1875-76 1.000) 2.015 -903) -995| 2.116] 6.862) 5.094) 1.761 343) .283 627 285} 1.859 
1876-77 -361) 1.683) .702) 1.019) 1.469) 7.448) 3.703) 2.153 924 312 187 092) 1.673 
1877-78 -977| 2.193] 1.995) 2.800) 3.814) 5.426) 2.516] 2.158 782| .199 736 249) 1.978 
1878-79 .799| 2.619) 4.916) 1.083} 2.647] 3.605) 4.821] 1.723 640} .243 611 218} 1.988. 
1879-80 .109} .318} .716) 1.733) 2.765) 2.126! 1.808 796 Dah Pees 184 124 928 
1880-81 ~157| .318) .271]) .642) 2.392) 6.195, 2.392) 1.493; 2.070 428) .229 305} 1.401 
1881-82 -287| .611} 1.199) 1.920] 3.718) 4.392) 1.342) 1.998 818 133} .086 474) 1.403: 
1882-83 463} .324| .487) .518] 1.598) 2.492) 2.088) 1.450 464 178) .122 141 856 
1883-84 ~288} .317) .299) 1.540] 4.397| 5.857) 4.415] 1.594 644 346) .397 068) 1.668 
1884-85 .129| .271| 1.431] 1.910] 2.095) 2.433! 2.808) 2.067 659.096 372 187] 1.200: 
1885-86 .519| 1.822) 1.816} 2.260) 7.428) 3.185) 3.013) 1.114 314 179 146 182) 1.791 
1886-87 .225| 1.041) 1.578) 4.006) 4.377| 4.437) 4.053) 1.561 640 178 331 172| 1.867 
1887-88 .294| .570| .995} 1.629] 3.011) 5.009) 4.093) 2.526 652} .182 587| 1.786) 1.771 
1888-89 3.093) 4.267| 4.708] 4.305] 1.850) 2.071) 2.182} 1.361) 1.011 980) 2.216) 1.274} 2.451 
1889-90 1.903) 3.003] 3.467] 1.941] 2.366] 5.636) 2.900; 2.114 878 166 204 708] 2.108 
1890-91 3.515! 1.879] 1.541] 4.669] 5.393) 6.891) 3.709 901 639, .231 252 314, 2.480: 
1891-92 .325} .472| .842) 2.893) 1.459) 3.025) 1.348) 1.947 662) .331 433 355) 1.178 
1892-93 .195| 1.079] .750| .671| 2.386] 5.021) 3.288 461 680 244 280 167| 1.571 
1893-94 343} .493} 1.252! 1.072) 1.533 3.463; 2.538) 1.299 648.249 324 231) 1.119. 
< | 
1894-95 .579, 1.293] 1.108] 1.600} .837) 3.728' 3.892 984 269| .357 354 138) 1.264 
1895-96 2.134) 4.296) 2.757| 1.677| 4.140) 5.933, 2.312 557 617) .147 088 600, 2.095 
1896-97 916, 1.020! 1.017} 1.307| 1.651) 3.968) 2.344) 1.416) 1 488 1.018 914 282' 1.447 
1897-98 145! 1.407] 2.451] 2.535] 4.676] 4 029 2.830) 1.927 B20) esol plat ae 571| 1.939 
1898-99 1.795 3.073] 2.783) 3.541] 2.137] 6.507| 3.900 790} .102| .030|;—.054 145) 2.065 
| | 
1899-1900) .179 .474 .340| 1.229] 5.880) 5.653 2.088) 2.031 489 —.028|— 052 101) 1.504 
1900-1901; .287 1.026) 1.696} .676) .464| 4.262 6.504 570) 1 165) 473 655 473, 1.861 
1901-02 .637| .734| 4.170} 2.728] 2.590} 6.497; 2.916] 1.149 469. 101 208 276 1.876 
1902-03 .782| .688| 2.753] 2.685) 3.526) 5 344 3.498 542) 3 075) 689 475 201) 2.011 
1903-04 .761| .561| .901| .738] 1.365] 4.640, 5.096] 2.699, ai 096 262 614) 1.530: 
1904-05 .295| .447| .417] 2.182] .510} 3.864, 2.543 460 (ORS © US) 177} 1.928 1.154 
1905-06 .245| .431| 1.373] 1.745] 1.610) 3 727| 3.015| 1.639] 1.093, .615| .279 030 1.317 
1906-07 .466| .747| 1.019] 2.091] .965| 2.565) 2.487) 1 374| 1.178 .014;—.161 837) 1.132 
1907-08 1.146] 3.092] 3.143] 2.978] 2.377) 3.492, 1.729] 1 618) .301 —.022| .157|/—.127) 1.658 
1908-09 .072| .110} .210| .607| 3.537) 2.683 2.662) 1 553| .370—.187|—.069 231 963 
4909-10 |-—.079| .127) .407) 2.305) 2.861 3.023) 1.031 429 799|—.158/—.113 008 875 
1910-11 |—.078} .273} .342] .802) 1.084) 1 771| 2.206 492 329|—.022 O32). sLLF 607 
1911-12 .458| .918] 1.405] 1.127] 1.852] 4.783 3.459] 2.238] .229|—.119,—.046|\—.044 1 355: 
1912203 L021) .255) 705) 1.611 1.166] 3.233) 3.453) 1.342 230|— .096|—. 083 136 998 
1913-14 .749| .743} 1.132} 1.405} 1.561) 4 686) 3.640) 2.398 007 165 241|—.210 1 319 
eee aeaoeoeaeoeom 


212: BOSTON SOCIETY OF CIVIL ENGINEERS 


MontuLty Mran DISCHARGE IN SECOND-FEET PER SQUARE MILE — Concluded 


Sudbury River Basin near Framingham, Mass. — Concluded 
(Drainage area, 75.2 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June | July | Aug. | Sept. eed 
1914-15 |—.091| .151| .387) 2.520) 2.893) .918 912 .395| .156| 1.617) 1.808) .059) .968 
1915-16 .357| .404|] 1.390) 1.458) 2.098) 2.815) 4.699 2.226) 1.853} .906| .121) .040) 1.526 
1916-17 |—.008| .170) .487| .789) 1.168) 3.417) 2.174) 2.283) 1.615 066) .313) .090) 1.046 
1917-18 .746| .678! .589 .422' 2.798] 3.384) 2.267! .989! .286 -149'—.083! -986, 1.086 
1918-19 .424| .756| 1.451] 2.021) 1.418! 4.270} 2.651; 1.996) .174| .463) .143, 1.103 1.408 
1919-20 .431| 1.973] 1.694) .483] 1.149] 8.033] 4.503] 2.856) 2.625} .439\—.061) .099) 2.023 
1920-21 |—.040} 1.035] 1.857) 1.511) 1.307) 3.513 1.770) 2.565} .265) 1.580) .091/+-.089 1.287 
1921-22 |—.151] 1.032} 1.186, .500 1.264) 3.979 3.026) 2.712) 2.415] 1.117] .544) 1.016) 1.552 
1922-23 .422|' .573| .633) 2.410) 1.447] 4.908) 3.767) 1.821} .599) .103—.112—.089} 1.374 
1923-24 .614] 1.764) 3.400) 2.779) 1.106) 3.002) 4.728) 2.164, .434|—.081| 179; .632| 1.727 
¥ | i 
1924-25 . .010} .256) .424) .285) 2.866) 3.378) 2.306} .899) .335) .370 .089; .061; .928 
1925-26 543; .898) 2.888) 1.335) 1.533) 4.218) 2.982) 1.114 -161;—.106 .360—.175) 1.313 
1926-27 .176} 1.242) 1.037) 2.006) 2.261 3.178 1.071) 1.188) .332) .201 1.464 2.023) 1.343 
1927-28 2.006} 6.229) 4.277) 2.019) 2.546) 1.972) 2.723} 2.188) 2.453) 1.882 851) 918) 2.505 
1928-29 814) .912} 1.301) 2.037) 2.337] 4.121) 4.551) 2.775; .353|—.172 —.091 —.039| 1.575 
Norte. — Record furnished by Metropolitan District Commission. 
MontTu_ty MEAN DIsCHARGE IN SECOND-FEET PER SQUARE MILE 
Lake Cochituate Basin near Cochituate, Mass. 
(Drainage area, 17.58 square miles) 
| 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. for 
Year 
; ; 
1863 - - - 1.661| 2,992) 3.220) 32955), 15.252]! © S95) 2° S5Si) 1334) 886) — 
1863-64 1.135] 2.365) 1.899) 2.088) 1.445} 3.550) 2.374) 1.400} .436) .357 585 440 1.508 
1864-65 1.228) 1.112) 1.020) 1.784) 1.690) 4.041) 2.421] 4.121) .298 396 414) 397; 1.582 
1865-66 .603) .917) .983) .641) 2.726) 1.544] 1.452) 1.123) .974) 1.092 554) 1.181) 1.136 
1866-67 -813} .872| 1.346, .951) 5.028) 3.014) 2.567). 1.891). .594 486! 1.820 279| 1.617 
1867-68 .912| .991) .975) 1.072] 1.035} 3.339] 3.131} 5.358] 1.430 30s 985| 1.633) 1.775 
1868-69 822) 1.78111 .00 7 2.582) 1.7901 2888) 2.22714 So 939 642} 513 995) 1.419 
1869-70 2.024) 1.167) 2.743) 4.107) 3.790) 2.926) 6.152] 1.440 870} .464 347 575| 2.204 
1870-71 -831|  .716} .677| .892) 2.195] 2.199] 1.412] 1.733 782 ore 604 255| 1.049 
1871-72 .932|, 1105) 17025) .957|> 1827) 1,172] 2.655 951) 1.331 124; 1.146) 1.522) 1.108 
1872-73 1.462) 1.791) 1.048} 2.682) 1.511] 3.378] 5.458] 2.311] .406| .535] 1.215 700| 1.875 
1873-74 1.768} 1.663 328) 2.709) 2.104) 1.597] 2.859] 2.410] 1.753 821) 800 ATT 1772 
1874-75 -454) .521] .441] .115] 2.807] 2.308] 2.823] 1.209]. 1.327 220! 538 534) 1.092 
1875-76 1.037) 1.760) 1.058) .942) 1.656} 4.507) 3.766] 1.236] .453 ota5 254) 519) 1.491 
1876-77 .313) 1,664) .855; 1.040). 1.318) 5.907] 2.907] 1.765 -823} .560 568 362} 1.509 
1877-78 .973| 2.414) 1.704) 2,816) 3.813] 4.684] 2.559] 1.439 .693| .406| .725| .259] 1.862 
1878-79 -637) 1.854) 3.501] 1.118) 2.234) 2.860) 4,019] 1.218 .689} .283] .820) .546| 1.642 
1879-80 -519) .647| .904! 1.276] 2.078] 1.553] 1.405] .382 SOSL Leese 2O2 ema liiie mae 
1880-81 -240) .594) .512} 1.035] 2.140] 4.905] 1.607] 1.093 1.170) .139) .074) .206) 1.137 
1881-82 +159) . 753). 1.220) 1.595} 2.885] 3.185] .836| 1.345 -996||- .052|' » 062), .865| 15116 
SS Ee eee eee eee 
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STREAM-FLOW DATA—ITS COLLECTION AND USE 213: 
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Montuity MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE — Concluded 
Lake Cochituate Basin near Cochituate, Mass. — Concluded 


(Drainage area, 17.58 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. see 
Year 

1882-83 -731|- .520} .796) .730) 1.526) 1.769) 1.487} 1.091) .060} .015] .063) .392) .760 
1883-84 381; .359) .813} 1.593} 2.656) 4.053) 3.581} 1.203) .603} .227/ .530) .120) 1.338 
1884-85 -294, .557) 1.575} 1.645] 1.919) 1.916) 2.114| 1.401} .383)/ .000} .291) .227/) 1.022 

| 1885-86 -684) 1.838) 1.422) 1.980) 7.615) 3.046) 2.261] .943) .172) .217) .117| .266) 1.670 
1886-87 .360) 1.075) 1.817) 3.524) 4.168) 4.080) 3.011) 1.171) .735| .625) 1.149} .574/ 1.844 
1887-88 .428] .622) .835| .984| 2.568) 4.129] 3.090) 2.056] .478) .407| .815] 2.072] 1.534 
1888-89 2.229] 3.775) 4.732) 3.905) 1.778, 1.809) 1.947) 1.038] 1.055] 1.413] 2.973) 1.604) 2.362 
1889-90 1.655] 2.642 2,830 1.665) 1.955 5.092) 1.999) 1.608] 1.261] .284/ .402] 1.255] 1.888 
1890-91 2.953} 1.333) 1.833; 5.428, 6.360, 6.965) 3.865 .764| .690; .432} .626) .682] 2.669: 
1891-92 681) .743) 1.093) 2.628) 1.446 2.618} .808) 1.758) .442) .286) .483) .543) 1.131 
1892-93 S405 O77) 17289555) 2.45005. 577| 2.277) 15585) 2671) 2330) 669) » .378)-1-208 
1893-94 -923| .749) 4.283} 1.053) 1.607) 2.210) 1.927; .789) .403) .325| .359) .407| .999 
1894-95 .571| .827| .992) 1.368) .721) 3.032] 2.997| .841| .364) .486] .429) .621| 1.106 
1895-96 1.711} 3.145| 2.083 1.494) 3.419 4.791); 1.805) .541} .639} .325) .410) .923) 1.766 
1896-97 1143] 1.250], 4.131 1.421) 1.588) 2.792] 1.659] 1.207) 1.067) .653) .542| .410) 1.235 
1897-98 .375|/ 1.510) 1.870) 1.971 3.894 2.700| 2.414] 1.615] .700| .321] 1.129) .278) 1.549 
} 1898-99 1.393| 2.073) 2.377| 2.991] 2.223, 5.505} 2.545) .599} .102} .028) .079) .449) 1.697 
. 1899-1900) .543) .446 .352) 1.060 4.136 4.020) 1.454| 1.641] .455) .293) .558) .640) 1.283 
. 1900-01 .689| 1.087] 1.502} .840) .629 3.845] 4.649] 3.704] 1.019) .792} 1.101) 1.012) 1.746 
. 1901-02 1.083] 1.034] 3.675] 2.071] 1.934] 6.022) 2.741] .955]} .319} .398] .604) .688) 1.709 
. 1902-03 .814| .710| 2.052] 2.184] 2.734, 4.311] 3.106} .689) 2.132 .553} .408) .130) 1.644 
1903-04 886} .534) .815} .910) 1 167) 4.108] 4.695) 2.032; .489) .059) .398) .901| 1.420 
1904-05 .364| .758| .698) 1.824) .422) 3.127] 2.064] .531] .643) .180) .571) 1.647) 1.073 
1905-06 -685) .878 1.398) 1.363] 1 226, 3.017} 2.388) 1.395} .772, .640} .490) .429) 1.225 
1906-07 - . 738] .722 705| 1.645} .903, 2.061 1.964) AeISSe 2 O02 at 08i) 225215 O52" 1016: 

| 1907-08 _988| 2.361] 2.492] 2.049] 2.412} 2.946] 1.525) 1.331] .315 245} .184'—.030| 1.401 
| 1908-09 .108} .123| .387} .633| 3.191) 2.125 2.145) 1.218! .598| .181| .432| .658) .967 
1909-10 .142) .373 558| 2.424] 2.807| 2.412] 1.147] .603/ 1.024) .252} .013) .101) .982 
1910-11 .035| ~.379| .506} .768| 1.173] 1.736] 1.943 .251| .116) .052} .487) .549) .663 

) 1911-12 .786| 1.068] 1.557| .981| 1.783] 4.262) 3.025] 2.245) .417 -062) © 118) <351) 1.388 
1912-13 .425| .516| .953] 1.685) 1.278] 3.126 3.059| 1.429} .376—.011| .284| .491) 1.137 
1913-14 .863| .757| 1.329) 1.566) 1.629, 4.831] 3.392) 2.208 .216, .276) .208)—.148] 1.430 
1914-15 030) .301 543] 2.874| 3.408} .992) .899| .351) .141| 1.623 1.605} .150) 1.066 
1915-16 .472| .596| 1.713] 1.661| 2.671] 3.449] 4.106) 2.532 2 IBN 1.255) .332| O94 17759 
1916-17 .103} £215) .430| .764) 1.235) 3.097 1.988, 2.185] 1.689} .268} .342} .141) 1.036 
1917-18 1.027) .822| 1.030} .783| 2.748] 2.906} 2.054 .947| .322) .251)—.050) 1.250) 1.174 
1918-19 513} .871| 1.624) 2.097] 1.676] 3.599} 2.293 2.130) .413| .502) .357| 1.609) 1.473 
1919-20 683] 2.468] 1.799} .675| 2.022] 8.483) 4.428 2.641; 2.897) .677|. .238| .293) 2.277 
1920-21 149] 1.244] 2.306) 2.040] 1.675) 3.397] 2.020 2.671) .563) 2.133} .489] .174] 1.580 
1921-22 085] 1.183) 1.733} .615| 1.444) 3.852) 2.711 2.412) 3.114) 1.652) .802] 1.460) 1.753 
1922-23 .858| .765| .746| 2.826) 1.777) 4.872 3.150) 1.461] .611) .250} .032| .018) 1.446 

* 1923-24 .491| 1.275| 2.893] 2.441] 1.157} 3.049 3.727| 2.096] .598| .004/ .344] .780) 1.571 
1924-25 .098} .311| .451| .459) 3.149) 2.886 1.909] .813) .388| .449} .298) .230) .939 
1925-26 558] .744| 2.588] 1.332) 2.461] 4.133 2.532) 1.222] .324) .104| .714/—.005) 1.388 
1926-27 .378| 1.247| 1.180] 2.112) 2.350) 2.544, 1.019] .949] .163} .501) 1.732) 1.928) 1.337 

| 1927-28 1.793} 2.562} 3.617| 1.900] 2.537 1.709] 2.591] 1.911! 2.096) 1.666 859] .898} 2.012 
1928-29 .941| .875| 1.369] 2.021) 2.084 4.021] 4.358] 2.314 .372|—.028/—.049\—.032} 1.520 


SS — eee 


Nore. — Record furnished by Metropolitan District Commission. 
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BOSTON SOCIETY OF CIVIL ENGINEERS 


Monruty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Wading River near Norton, Mass. 


(Drainage area, 42.4 square miles) 
re 


Mean 

YEAR Oct. | Nov. | Dec Jan. | Feb. |March| April | May | June | July | Aug. | Sept. oe 
1925 - - - - = = = = SiS 220 StS) 2.204) ae 

1925-26 | .278| 1.46 | 2.67 | 1.83 | 2.78 | 4.43 | 3.02 | 1.57 802} .271| .382| .144) 1.63 

1926-27 SOU 164.) L279) 281 2a DBS) ft aoe -981| .691) .380} 1.88 | 2.43 | 1.65 

1027528 1-58. 2.411 3.47 | 2.21 | 2.67") 2,239) 2.33°)/° 2245 4 1.380 1.57 -632) .557) 1.99 

1928-29 .667| .757| 1.16 | 2.62 |.2.19 | 4.27 | 4.34 | 3.30 -854, .443) .155) .148) 1.74 


— eee —""7.7)7)-°-N-Nw.0N™—-_q8jqq—o#]“_€_*1—.wWwWM—OWnm@O—WTOOOOOOOo 


Montuty MerAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Pawtuxet River at Fiskeville, R. I. 


(Drainage area, 101.8 square miles) 


Mean 

YEAR Oct. | Noy. | Dec Jan. | Feb. |March} April | May | June | July | Aug. | Sept es 
| ear 

1916 - = = 2.22 | 3.44] 3.46 | 4.16 | 3.18 | 3.07 | 2.39 957) .379) — 
1916-17 430). 470) S27) 2.67 |, 4226.13.76) 2.87 | 2.48 195 -692) .605| .563) 1.46 
1917-18 O55) 15415) 1.29) 1.58 3.88. 2.705.046) 2.93) 2 at -405) .707) 1.61 | 2275 
1918-19 984 2.20) ) 2005.13.30 | 2.271 4.33) 3.96 | 3.547 128s 1 1 as . 788) 2.99 | 2.28 
1919-20 (1.25 |. 2.01.) 2.36.1 1.02 | £1.56 | 8.33.) 4.58 } 3.23 3.724 1.49 -690) .307) 2.52 
1920-21 7000) tig55: ||) 27-791) 2AD | 00. OS) MS e65el Sane en cake .849) 2.22 .804| 2.82 | 1.86 
1921-22 204) 1.48 | 2.32 981) 1.73" | 4.177) 3.52 1-3. 04 P 2.14 | 3.04 | SZ 1 2-93) 1egea7 
1922=23° 04 42.) 203) 128 S568 Wl 230s Sle WS ee 2.2 es 558] .347 220) 1.93 
1923-24 7 951014580 | 3,96 3.92 paws |) 29e 1 5.40 oes -950} 1.80 . 480 610} 2.15 
1924-25 ~425|' 5432)’ .839} §.792) 3.50} 2.96) 2.20 1 1.26 -468) .504) .340) .289) 1.15 
Norte. — Record furnished by the Providence Water Supply Board. 
Montaity MerAn DIscHARGE IN SECOND-FEET PER SQUARE MILE 
Quinebaug River at Jewett City, Conn. 
(Drainage area, 712 square miles) 

oo 
f ; | Mean 

YEAR | Oct. | Nov. | Dec Jan Feb. |March| April | May | June | July | Aug. Sep or 
| Year 

1918-19 947) 1221 | 1.099) 2258" 1.73) 4, Soa svera oe aan -959 712} 1.98 | 2.01 
1919-201) 214 | 1.81) 2.56 | 1700 | 4290) 71S 4,50 Se oauies os 1.41 .878) .590) 2.40 
1920-21 MSS L534) 287 | 2.15 1 AON scot noe eS ed oS) DSS Se OF .702| 1.84 
1921-22 462) .985] 1.98 -881) 1.36 | 3.51 | 3.36) 2.28) || 47908 1-958) 1.48 2.44 | 1.88 
1922-23 | 1.13 -954| 871) 2.72) 1,63 | 4.28 || 3536 192,500) 4.00 -667| 587) .427| 1.68 
1923-24 TA 1730) 113.08 2.96 |, 1547 2). 119) 4762) | 2 eSOmaeos 524) .508} .572| 1.78 
1924-25 -433) .384) .628| .442) 2.12 | 2.53 | 1.84 | 1.20 -714| .680} .683] ~.487] 1700 
1925-26 .987| .990]) 1.69 | 1.40 | 1.94 | 3.17 | 2.65 1.40 .792 473 617 344] 1.33 
1926-27 solo} ea | 1539) 2629) 9.29 | aga lanes pes pet i POMAV Leo) 874| 1.46 
1927-28 | 1.52 | 4.09 | 4.09 | 2.33 | 3.08 | 2.16 | 2.58 | 2 AL ON eS. |, boda On -958) 2.25 
1928-29 eOoG 856) 1.10) | 232348 i 3 aq S07 3.385 1.03 -939)/ 5386) 2282170 
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MonTHLY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Shetucket River at South Windham, Conn. 


(Drainage area, 406 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. Sept. | for 


1919-20 — 2.09 | 2.44 -911/ 1.24 | 6.95 | 5.07 | 3.87 | 3.42 | 1.48 | 1.04 SUSU) | 
1920-21 | 1.30 | 2.06 | 4.00 | 3.05 | 1.64 | 4.16 | 3.23 | 2.81 -687) 1.64 +665) .355| 2.14 
1928-29 -842| .759) 1.02 | 2.23 | 2.25 | 4.16 | 4.58 | 4.01 -751} .456) .414/ .320) 1.82 


MontsHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Connecticut River at First Connecticut Lake near Pittsburg, N. H. 
(Drainage area, 82.5 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March) April | May | June} July | Aug. | Sept. rh 
Year 
| 
1917 = ca = = = — 2 OT Savane ft cAd) (ed eOOM eS ,i2o [er 94 - 
| 1917-18 | 1.85 | 3.64 958] .762 G27, 9.737) 4.12 | 6.45 | 2.03 | 3.86) 1.06.) 2.38 | 2.38 
| 1918-19 | 5.22 | 3.40 | 1.58 | 1.13 PIS ae | eS) aor Wo. OOul 2.09 Mel 1 L271 275.80 
| 1919-20 | 2.74 | 3.82 | 1.55 —* 3209} 2,74 16.21 | T8t.| 2.28: || 3.66 811} 1.39 | 2.60 
} 1920-21 | 2.36 | 1.94 | 2.33 860 Clee jeais"| C527 971 688; .140) -* 209) 1.97 
; 1921-22 | 1.30 | 2.69 759| .144 498] 1.76 | 9.46 | 4.47 | 5.18 | 1.08 | 3.10 -160} 2.54 
: 1922-23 -590} 1.54 664, .854 504) 531) £.08>) Ba7o.) 3.76: | 1.29 .909} -* Deo 
| 1923-94) 1.88 } 2.41 | 2.46 }, 1.25 SST 291 2 91 110.59) | 19) 2 43) od 6S e470 ||| 2269 
1994-25 4.09 2-37 |1.25 .553| 2.46 | 3.13 | 6.44 | 4.91 | 2.80 | 1.06 .651) 2.62 | 2.43 
1925-26 | 4.76 | 5.08 | 1.39 | 1.29 | 1.03 —* 2.30 |11.9 Sota 4.46 .639| —-* 2.79 
1926-27 | 2.31 | 3.12 -870) 688) .504) 1.57 | 5.91 | 5.87 | 2.44 |] 1.45 STA Zoos 2s 
1927-28 | 3.43 | 6.34 | 2.89 BSI Pied ote te | o.5+ | 1.16 12..90 .489| .980) 2.59 | 3.18 
1928-29. | 5.74 | 4.35 | 1.97 | 1.30 AetOM te S4ul Wezii2c000l>2,654) 1.43 338] 1.70 | 3.32 
1 


* Apparent depletion of storage slightly exceeded total discharge past the gage during the month. 
Discharge corrected for storage. 


MontHty MEAN DIsCHARGE IN SECOND-FEET PER SQUARE MILE 
Connecticut River at Waterford, Vt. 


(Drainage area, 1,600 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March April | May | June | July | Aug. | Sept. ot 
ear 
1927 = = - - = - 3 O4n ror 2om| Led: .700} .598) .466) — 
1927-28 | 2.62 | 4.88 | 2.88 | 1.06 T68t\4.27 | 6550] 5.57 | 1.98 525 1 OL 1398 25503 
4928-29 | 2.35") 2.11 | 1.18 i, 22 “537 2.12 | 6.09 | 6.38 || 1.33 900) .551| .524) 2.16 


Norte. — Corrected for storage in First and Second Connecticut Lakes. 
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Montauty MEAN DISCHARGE IN SECOND-FEET- PER SQUARE MILE 


Connecticut River at South Newbury, Vt. 
(Drainage area, 2,830 square miles) 


| | Mean 
YEAR Oct. | Nov. | Dec. | Jan Feb. |March| April | May | June | July Aug. | Sept. vo 
1918 S = 2 = - - - - - .572| 696] 1.71 | - 
1918-19 | 3.53 | 3.29 | 2.11 | 1.39 .629| 2.96 | 5.09 | 3.06 | 1.09 -466| .336) .883) 2.07 
1919-20 | 1.69 | 2.92 | 1.71 315) 1 SOF2.62: 1 f.Sap 4328 -943) 1.07 -661| 1.06 | 2.08 
1920-21 | 1.48 | 1.69 | 3.11 ! 1.12 ~622! §.69°| 3,52 -982| .498! .296) .396| .201) 1.64 
1921-22 .601) 1.60 | 2.01 = = = = = = ce 1.28 597} = 
1922-23 .643} .739| .654) 1.40 -456| 1.03 | 6.33 | 4.56 | 1.38 2538] ..299). .354) 1.53 
1923-24 (23) 1,63) 2553) (awas -541] .905) 4.13 | 4.95 898} .898) .770) 2.86 | 1.90 
1924-25 . 848) 1.60 | 1.28 5413) 2.53 | 3:35 | 35.89 | 1.95) | £47 | 2.43 DELL Are LOO ade 
1925-26 | 2.84 | 3.30 | 1.66 .760| .505) .587} 4.10 | 5.58 | 2.18 | 1.08 -611) .657) 1.99 
1926-27 | 1.89 | 2.28 | 1.22 SOLS) 2569) 2-59 ih $202 (2-58 26 -611| .527} .428) 1.46 
1927=28. | 2220") 5.37 || S201 4 47 742} 1.51 | 6.08 | 4.55 | 1.96 -576| .940) 1.07 | 2.46 
1928-29 | 1.59 | 1.44 | 1.05 £993) .502) 2-241 5.62.| 5.16.) £224 -756| .442|) .392) 1.79 
Norte. — Corrected for storage at First and Second Connecticut Lakes. 
Montu_ty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Connecticut River at Orford, N. H. 
(Drainage area, 3,100 square miles) 
| Mean 
YEAR Oct. | Nov. | Dec. | Jan Feb. |March} April | May | June | July | Aug. | Sept. — 
| | ear 
1900 = = = = - = = = = I 419) — 
1900-01 1.42 | 2.44 | 1.67 .945 416) 1:74.) 7.48 | 2:98"). £.69 Ff 4.070499 -510} 1.98 
1901-02 .V26) ~ 552) 2.03 aes ~906); 6,61 [4.194342 1 S09 267) PAZ) ete oe 
1902-03 Leos EOL 945 916) 1.07 | 7.84 | 3.58 | 1.08 997! .745| .6841 .355| 1.78 
1903-04 419 477| .497| .253} .268) 1.69 | 4.13 | 4.65 «974)- 453), “5689) 119 Tea en 
1904-05 1.79 829) .390} .280 220) 2.29" 4822072 WSS! tet a2 Late tern eae 
1905-06 -845| .984) 1.83 | 2.28 O77) 723 3.8L | 4258 2 2 848] .577| .516) 1.68 
1906-07 .890} .861) .632} .632 384) 1,28:| 4.65 || 5.43°) 2.51 |9.48 -839| .971| 1.61 
1907-08 ZOS), LeSL. |) Sieh ol sees 56 | 2.45 | 4.13 | 4:10 | 1.44 -494; .545| .202| 2.06 
1908-09 241 33D 387) ~.:868)\ 2.29) | Vaa7 418.29) }) 465: 1.25 481 -270) .471| 1.63 
1909-10 .761| .768 668} 1.01 645; 4.13 | 4.68 | 2.93 | 1.95 526} .784) .561] 1.62 
1910-11 658 810} .490) .813 439 790} 5.42 | 3.65 87), 38h 523!) “S7onl_ 29 
1911-12 1.39 | 1.40 | 2.66 | 1.00 458) 1.24 | 7.03 | 3.48 | 3.09 448) .716) 1.32 | 2.02 
1912-13 1.29 | 1.82.) D761 282 i rao Ge TOM One 1 40) -674| .448) .365) 2.05 
1913=14 TOL 35: |) Led 448 403) 1.48 | 5.90 | 3.65 -761} .626) .455| .490) 1.48 
1914-15 -526) .781) .642) .697) 1.58/!| 1.79 | 2.98 | 1.65 .774| 2.26 | 1.60 -819) 1.34 
1915-16 +968) 1.45 | 1.44) 1.43 | 167 jet t4) S255 S08 |a2o700) Leos Med O7 .677| 1.91 
1916-17 1.03 12.920) (2296 -842} .584) 1.68 | 5.52 | 3.58 | 3.87 | 1.24] 1.58 -832| 1,99 
1917-18 164 2.96 2965] «413! 2565) 2 52a Se4s0in 3.29 2s 2026) O7./| 1263.1) 102 
1978-19 5 | 35290) (3.15 1498 129 .594) 2.87 | 4.87 | 2.94 | 1.08 21th 392 Sin 4699 
1919-20 Vi54:) 275) L263: -365| .294) 2.66 | 7.48 | 4.13 -939} 1.02 -652| .984) 2.04 
1920-21 L02 ||) 226603 208s 1204 2o bai) SOom oaaey -913] .461| .329| .445| .241] 4.62 


Note. — Since 1916 dis 


charge corrected for effect of storage in Connecticut Lakes. 
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Montsaty MEAN DIsCHARGE IN SECOND-FEET PER SQUARE MILE 


Connecticut River at White River Junction, Vt. 
(Drainage area, 4,120 square miles) 


| YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March} April | May | June | July | Aug. | Sept. vee 
Year 
1 
1911-12 | 1.39 | 1.41 | 2.48 | 1.00 -459) 1.74 | 7.50 | 4.00 | 3.33 DAZ PO OST ako. 
TOI US PLS. | 2-45 | £661 2-60) [4.22 | 5.53 | 4.44 | 2.39 | 1.66 813) .466) .383] 2.10 
1913-14 | 1,03 | 1.38 | 1.03 -400} .403) 1.60 | 6.65 | 3.67 -833) .680) 481). 529) 1.556 
| 1914-15 .442) .658) .706) .697) 1.58 | 1.41 | 3.16 | 1.68 .731| 2.43 | 1.64 694) 1.32 
T9IS—16 |. 743} 905) 1.18 | 2.55 | 1.68 | 1.22) 5.61 , 3.18 | 2°82 | 1.69 } 1.01 .602) 1.84 
1916-17 -966) 1.06 | 1.87 $559 SO! 175) | 5,534] 5.02) I Su79) | Ft 2A I Sd .808) 1.97 
1917-18 | 1.50 | 1.93 .558) .408| .636) 1.69 | 5.46 | 3.18 | 1.24 .806) .680) 1.41 | 1.63 
| 1918-19 | 2.89 | 3.06 | 1.99 | 1.33 S009} 3.19 04-0787 | 3.13100 -420) .296) .857) 1.96 
; 1919-20 | 1.45 | 2.77 | 1.65 .367| .299) 2.89 | 7.52 | 3.88 -981; .995) .612} .867) 2.02 
1920-21 | 1.36 | 1.38 | 2.69 | 1.06 -621| 5.68 | 3.42 | 1.08 -459| .323) .434) .231) 1.58 
1921-22 <553) 1.39) }, 1.42 .626| .544| 3.16 | 7.94 | 2.57 | 2.94 | 1.86 -915| .617| 2.04 
1922-23 626). 7531 995) 1.31 .502) 1.06 | 6.36 | 4.66 | 1.30 SSE 2.325)" 5352) A553. 
/ 1923-24 .709| 1.49 | 2.65 | 1.77 -534| .842|) 4.95 | 4.98 2993), (5825) - e711), 2,52) aon 
1924-25 2922) 1.42'') 1.23 -410| 2.65 | 3.71 | 4.05 | 2.06 | 1.34 | 1.55 AES 1 12 £o76: 
; 1925-26 | 2.65 | 3.25 | 1.48 EBS81) .665) ~.556) 4.6615.32.) 1.87 12.05 568} .609; 1.97 
/ 
| 1996-27 | 1.65) 2.57) 1:18 .672| .643) 2.91 | 2.96 | 2.48 | 1.13 4636) .561} 5536) 1.50 
; 1927-28 | 2.20 | 6.14 | 3.35 | 1.61 .900] 1.61 | 6.04 | 4.56 | 2.25 .745| .954| .983} 2.60 
) 1928-29 | 1.36 | 1.37 | 1.01 | 1.02 .437| 2.86 | 5.85 | 4.90 | 1.23 .767| .439) .466) 1.82 
i — 
: 


Note. — Beginning October, 1916, discharge corrected for effect of storage in Connecticut Lakes. 


MontHLty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Connecticut River at Turners Falls, Mass. 


(Drainage area, 7,250 square miles) 
DEE ET) 


soe 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June July | Aug. | Sept. on 
1916-17 .810) .942) 1.46 .877| .574| 1.93 | 4.54 | 2.86 09 956) .986| .593) 1.64 
1917-18 | 1.09 | 1.41 477) .379 672| 2.12 | 4.72 | 2.46 | 1.03 .628) .473) 1.07 | 1.38 
4918-19 | 1.94 | 2.19 | 1.67 | 1.24 644] 3.21 | 3.89 | 3.10 .811| .404) .259) .767| 1.68 
4919-207) 1-44 }) 2.41. || 1-43, 414 .354| 3.16 | 7.24 | 3.31 } 1.02 713) .568 625) 1.86 
1920-21 | 1.13 | 1.24) 2.91 ! 1.15 694! 5.72 | 3.35 | 1.56 .480| .735| .421| .207| 1.64 
1921-22 -450) 1.11 | 1.31 .590| .617| 3.43 | 7.10 | 2.52 | 2 66 | 1.53 shod 556} 1.89 
1922-23 .484| .601| .383} .978) .542 1.38 | 5.57 | 3.57 2952\) 4221) 3259)) 2761229 
1923-24 EG5O/ 1435 ue o te hd se .703| 1.09 | 5.37 | 4.00 SS O92) 458i 1.035 tsp, 
1924-25 -692| 1.02 BOTT) 2364) 2-18.) $.93 | 3.68) 1 70) (4.0L) 125 .586 815 ee 

iv 4 3 


1925-26 | 1.79 | 2.74 | 1.53 .902; .654) 1.02 


1926-27 | 1.18 | 2.28 .990|  .723| .731| 3.08 | 2.46 | 2.00 .920) .560) .516) .516) 1.33 
1927-28 | 1.60 | 5.14 | 3.26 | 1.70 1.30 | 1.82 | 4.95 | 3.81 | 2.25 -999) 1.15 .981| 2.41 
1928-29 | 1.05 | 1.07 2902) 1.14 747 3.52 | 5.32 |- 3.81 | 1.09 .662| .441] .484] 1.68 


Se 
Nore. — Corrected for storage in First and Second Connecticut Lakes. Data furnished by Turners 


Falls Power Company. 
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Montuty MrAN DiIscHARGE IN SECOND-FEET PER SQUARE MILE 


Connecticut River at Sunderland, Mass. 


(Drainage area, 8,000 square miles) 


| Mean 
YEAR Oct. | Nov. | Dec Jan. | Feb. |March| April | May | June | July | Aug. | Sept on 
1904 2 = = = s — | 4.74| 3.84] .912] .486| .556] .969] — 
1904-05 | 1.56 3820) 2561) 341)". 261) 202) 4-72.41 1064 4.40 994) 1.20: ) 2.58: }) £54 
1905-06 .940} .984) 1.91 | 2.49 | 1.32 | 1.72 | 4.70 | 3.26 | 2.16 | 1.03 -602| .419) 1.82 
1906-07 .590} .896| .686) 1.18 .588| 2:08 | 4.05 | 3.70 1.42 | 1.13 604 - 846 1.49 
1907-08 | 2.65 | 3.48 | 2.68 | 1.56 | 1.88 | 3.09 | 4.05 | 3.96 | 1.28 448; .560| .229) 2.16 
1908-09 1229| 6256) 424) 2745) 1.52) 1.86.| 6,72 1 3755°) 2.34 404) .364| .319| 1.48 
1909-10 <994) 498) 564) 1.64 | 1.02 | 5.02 | 3.72.) 2.92) 4.85 406, .524| .388] 1.54 
1910-11 -419} .620) .351} 1.25 920) 1.12.) 4.46) 2.42 759) .281 356| .684) 1.10 
TOLE=12 5) 2.04" 159 2 528) 4214 «902)) 1.76 | 6.38 | 3210: | 2.34 -401) .516) .954] 1.91 
1912-13 | 1.60 | 2.01 | 1.74 | 2.88 | 1.55 | 4.92 | 3.79 | 1.90 1.14 -438) .391 -284) 1.89 
1913-14 . 739) 1.16 -941/ .456) .396) 1.91 | 6.69 | 3.36 +652} .542} .395| .435|] 1.48 
1914-15 314) .424) (541) .745) 1.96 | 1.65 | 2.74] 1.38 s950| 2-35, 7 2:20 of 14} 2929) 
1915-16 AEA), 9 900) 1 442 28) DB. 7s| 4.72 175268: 2208 1 2-55 1.49 .796| .706) 1.98 
1916-17 .876) 1.02 | 1.75 99%) 2580) 2.45 4:91 | 3.06 .30 .991) 1.00 648) 1.78 
1917-18 | 1.10 | 1.52 -606) .499) .921) 2.82 | 5.15 | 2.56 | 1.10 639) .538] 1.08 | 1.54 
1918-19) 1) 12 BS}-2222 1.78 ft 1.32 pha) 3252) 3-060 S554 -830; .458! .322) .849] 1.80 
1919-20 | 1.09 | 2.50 | 1.80 +650) .494) 3.42 | 7.39 | 3.65 | 1.22 -776| .746) .688) 2.04 
1O20=2 00 PLT W) Pee CSc 09 iy head. +952|-5.71 | 3-56 | 1.89 545} .950) 554} .296| 1.80 
1921-22 428] 1.12 | 1.64 -844) .860| 4.18 | 6.78 | 2.79 -79 | 1.66 -765| .652| 2.04 
1922-23 29 18|") O45) © 55501. £0 -720) 1.46 | 5.75 | 3.80 | 1.05 441 .332} .369] 1.40 
1923-24 VDL) 1548°).3'.00! |-2..38 ~862| 1.35 | 5.52 | 4.35 -794| .610) .530) 1.68 | 1.95 
1924-25 . 749) 1.03 | 1.13 -454) 2.88 | 4.09 | 3.90 | 1:81 1.04 | 1.31 -668) .894) 1.65 
1925-26 |'4.82 |) 2.81 42 JOON yh Fo 2932-1236 ) 4:97 308 |) gad 815 420) .441/ 1.82 
1 OQG=274) Lats) ||) 289 a edeay -881) .839) 3.60 | 2.62 | 2.09 -938! .572) .458] .529] 1.44 
1927-28 | 1.69 | 5.39 | 3.58 | 1.88 1.51 | 1.92 | 5.08 | 4.02 | 2.49 LAO 1335) fed GuieSa59 
1928-29 {1019 4-050) 1.020) 234 .701! 3.72 | 5.61 | 4.39 | 1.10 -599) .360] .368) 1.78 


Nore. — Since 1924, corrected for storage at Connecticut Lakes, Somerset and Davis Bridge reservoirs. 


Montuty MEAN 


DISCHARGE IN SECOND-FEET PER SQuarRE Mire 
Israel River above South Branch, near Jefferson Highlands, N. H. 


(Drainage area, 8.7 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. March] April | May | June July | Aug. | Sept. | for 
Year 
1903-04 | 1.07 = = =" = = 456 |) 7259 ede 743) 1.64 | 2.84 = 
1904-05" 13,035) 2,0ta) = = = = = 5.56 -o7 | 2.26 ||. 4.89 |. 4.77 | = 
TOOS-O6M 2.15 atu ees - = ms = 7.33 |. 3.80 |. 1.44 O01 dias = 


a 
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MontHity MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Israel River below South Branch, near Jefferson Highlands, N. H. 


(Drainage area, 21.2 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. |. for 
Year 


1903-04 coun) = = = = 4 4.08 | 7.17 | 1.18 ~821) 1.43 | 2.71 = 
1904-05 | 2.94 | 2.51 = a = = = 5.145) 3.25 | 2:07 | 4.81 3) 3.63 ) = 
1905-06 | 1.67 | 1.13 ee = = = T2035) 3..494 4-504 2515) 1.33: 4 = 
1906-07 | 1.25 | 1.33 ae = = =2 5.75 = = = = = = 


Monrtrsaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Passumpsic River at Pierce's Mills, near St. Johnsbury, Vt. 
(Drainage area, 237 square miles) 


| Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. March) April | May | June | July | Aug. | Sept. | for 

| Year 

| 
1909 = = = _ = - - OAR Veal) ala 536) .456 650) - 
1909-10 .734| .781 .658| 1.91 | 1.16 | 4.19 | 3.89 | 2.68 | 1.81 654) .684 705| 1.66 
1910-11 .734| .840) .591 3802) ,422)' 4781) 5.78. | .2).62 844) .570} .629 844) 1.29 
TOhd=—t20 |) 12T P2238") 2.s8 | 1.22 .506| 1.48 | 6.88 | 3.35 | 2.36 CATT 1616) 1.727 1/1592 
1912-13 | 1.35 | 1.89 | 1.68 | 2.53 | 1.35 | 5.74 | 3.76 | 1.57 | 1 01 692} .422 355| 1.87 
1913-14 .882| .878} .865| .506| .485| 1.24 5.40 | 2.74 .679| .561| .443} .481) 1.27 
1914-15 2443) 646) 612) 9.717) 1.14 | 1.26 SeOs al a s52 O751| 2.03 | 1.84 | 1. 2t 1 1.24 
1915-16 SO07| 1 lO0M) £5454) 2.50 | 1.925) 2.164 4 SAN 2702S 2a 156s 1.298) fT Oulal 207) 
SONG tae cor Let | 2af5)) 1.07 19016) 1.98 | 5.23 | 2.90 | 2.62) 1 56 | 2.03 | 1.09 | 2.01 
1917-18 | 2.35 | 1.78 ¥g00| 527). .790| 1.73 | 5.32 | 2.89 1.76 | 1.03 S776) 1259 1-419 
1918-19 | 3.50 | 2.74 | 2.02 | 1.88 PS 7 Sci 5) 14.56) | 2251), 1.14 .469) = = - 


OOO Oa 


MontHLty MEAN DISCHARGE IN SECOND-FEET PER SeuaRE MILE 


Ammonoosuc River at Bretton Woods, Ihe 1Ebe 
(Drainage area, 34 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. March] April | May | June July | Aug. | Sept. | for 


- - - - .685| - 
1903-04 1.16 | 4.26 | 7.21 10.65 | 1.10 | .750| 1.05 | 2.37 | 2.77 


iz : 
1904-05 | 3.62 | 1.25 .744| 1.24 .676| 2.92 | 4.32 | 5.65 | 2.55 1.40 | 2.03 | 2.55 | 2.42 
1905-06 | 1 2.30 894, .694| 3.88 | 8.53 | 3.59 1575))|, 1202 .956| 2.26 


1906-07 | 1.91 | 1.69 e059) = = = = 


1903 = = ra = 
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Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
White River at Sharon, Vt. 


(Drainage area, 654 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June | July | Aug. | Sept. oo 
ear 
1903 = i r= = = = = = = -751| > .793; 488) — 
1903-04 5734) .566| .505 350 311} 1.80 | 4.78 | 2.69 614) .311) .337) 1.18), 2a 
1904 2.40 | 2.44 - - - - - — - ~ oe =. ~ 
1909 2 = 2 pe - - - | 2.72] 1.29 | .352) .289) .249) — 
1909-10 346, .399| .362| .827| 1.07 } 4.83 | 2.77 | 1.90 | 2.17 -505} .859 865| 1.41 
1910-11 -810) 1.01 .847| 1.37 .528] 1.14 | 5.76 | 1.88 Sis! 2595) - 515 856) 1.30 
Nore. — Drainage area, 643 square miles June, 1903, to November, 1904. 
Montuty Mean DISCHARGE IN SECOND-FEET PER SQUARE MILE 
White River at West Hartford, Vt. 
(Drainage area, 687 square miles) 
pa a ae Ble eee tee A | cob etek) SE Be oe Se et 
: Mean 
YEAR Oct. | Nov. | Dec Jan. | Feb. | March) April | May | June | July | Aug. | Sept. | for 
Year 
1915 = = - = — = = = 454) 1.51 .977| =.403) — 
1915-16 -408 613)’ ~ 996-245.) 4.22 | 2.62 i SASF S58 \e2 7S ed 04 316 281| 1.62 
1916-17 .453) .894) 1.16 .940| .571) 2.08 | 5.36 | 2.91 | 2.90 s1ool A5T. Seer Taso 
1917-18 | 1.22 | 1.07 DOS! > .361| 5956) 246°) S76: |: 2.26 -843} .492| .348 945| 1.43 
1918-19 | 1.75 | 2.50 | 2.15 | 1.54 .635| 4.03 | 4.19 | 3.23 | 1.06 sole 218} .876) 1.88 
1919-20 | 1.24 | 2:43) |-1.75 323) .309) 4.08 | 8.12 | 2.79 -895} .809) .325) .295) 1.95 
1920-21 | 1.05 -940) 2.59 | 1.19 OLA T2380 Bese i Laco) .326| .374| .346) .191] 1.64 
1921-22 -406) 1.30 | 1.32 .827| .710) 4.89 | 8.44 | 2.47 | 2.24 | 1.53 . 500: 374) 2.08 
1922-23 -402| .439) .345] 1.18 S1OV 1 50-] 7. 16op 300 -820) .281) .191 .204| 1.34 
1923-24 -614) .980) 3.28 | 2.02 .579| .972| 7.03 | 4.96 -827| .441 301 - 836) 1.91 
1924-25 .629) .661| .884) .287] 2.42 | 5.34 | 3.83 | 2.02 | 1.04 | 1.16 704, .923} 1.65 
1925-26 | 1.92 | 3.04 | 1.81 990) . 876) Liao) Oo72 22394) P38 - 882 Sia 392| 2.00 
1926-27) |) 1.85) "3.16 || 1,43 -984) 1.03 | 4.21 | 2.34 | 1.92 -828] .792| .668) .587| 1.63 
1928-29 .483) .687| .795| 1.08 -015) 4.53 || 7.45.) 31.94 | 1)-25 .764, .355 528] 1.86 
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Montaty MEAN DIscHARGE IN SECOND-FEET PER SQUARE MILE 
Mascoma River at Mascoma, N. H. 


(Drainage area, 148 square miles) 


| 
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5 M 
YEAR Oct. | Nov. | Dec Jan. | Feb. |March} April | May | June | July | Aug. | Sept. en 
| Year 
1923-24 .320 428) E201 2218 9321 0':08' | 5.63. | 2580 =sooh «/03) .598) 1.14) | 1.39 
1924-25 Rooshe @tsal colt OS 1.50 | 4.07 | 3.23) 1742 -831) 1.36 | 1.02 . 845) 1.45 
1925-26 | 1,08 | 2.02] 4.35 -939} 1.05 | 1.02 | 4.25 | 2.82 .736| .770) .689} .60Q, 1.44- 
1926-27 -612]} 1.40 -899| .657| .703) 2.31 | 2.26 | 1.40 .831| .682) .630) .584| 1.08 
1927-28 -640} 3.78 | 2.66 | 1.47 | 1.41 | 1.46 | 4.56 | 3.18 | 1.64 OST 90S) Siaied.O5 
1928-29 614) .599) .630) 1.04 -464) 3.30 | 5.55 | 3.49 .743) .226| .249) .353) 1.44 
Norte. — 1928-29, corrected for storage. 
Montaty MEAN DisCHARGE IN SECOND-FEET PER SQUARE MILE 
West River at Newfane, Vt. 
(Drainage area, 310 square miles) 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March) April | May | June | July | Aug. | Sept. for 
Year 
1919-20 | 1.24 | 3.17 | 2.20 BOSOIE Coc |0aL 48 7.901262. f4.10 ;435!-_ 503) .332)° 2.47 
1920-21 968) 1.60 | 3.07 | 1.28 .642| 6.84 | 3.32 | 1.99 .423) 1.36 .265| .171) 1.84 
1921-22 .255| .984| 1.78 .839| .665| 5.68 | 6.29 | 2.99 | 2.95 .461| .384| .339) 1.97 
1922-23 .300) .545} .548) 1.13 .706| 2.16 | 7.16 | 2.48 5690) Searle c2vi) V293) 138 
1928-29 <497) 629) P15 | 1-52 .519| 6.19 | 8.03 | 3.68 910) .288} .239;| .355) 2.01 
Montaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Ashuelot River near Gilsum, N. H. 
(Drainage area, 68.5 square miles) 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June July | Aug. | Sept. er 
ear 
1922-23 .469| .650} .585) 2.29 (632) 1.41) |, 82133) 2.70 .393} .434) .419) .359) 1.53 
1923-24 BOIS 2 Oo Woy p20 .966| 1.13 | 9.04 | 3.88 .464, .407|) .353) .496) 2.19 
1924-25 .394| .384] 1.06 §228) 3.68 | 5.55 | 3.52 | 1303 .699| .724| .419) .497| 1.50 
1925-26 Sse 2eoT IPoeoe | 2.50 2663) 1.40) "6.23 1) 2.55. PHU BRATS GPX Mile RUXGNY thai! 
1926-27 Avis) SOM a eaie .868| .540] 3.84 | 3.08 | 2.31 .801] .642) .613) .663) 1.53 
1027-28 | 1238 | 5.601 | 3.24 1 1.75 | 1.43 2.36 | 4.50 | 4.54 | 3.12, | 1.26 | 2.04 TS Qa Oo: 
1928-29 ,839) ..664) .765| 1.31 854) 4.95 | 6.83 | 4.63 S682 SiS) nto 204i oo 
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Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Ashuelot River at Hinsdale, N. H. 
(Drainage area, 440 square miles) 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March}| April | May | June | July | Aug. | Sept. A 
ear 
1907 - - > = = = 3.01) 1,68.) 2,35 757; .389| .864) — 
£907—08; |" 2).25 | 3.55. 2270 | 205) 2.16) 3.14) 3.02 | 2.64 . 709 355| .470) .213) 1.94 
1908-09 ASS) SSS) S82). 89 1.G2" | 482) 4.38). 275 .900 293) .277]. .20%) 210 
1909-10 w2oo). e2t9\ 25051260 10055415482 0736) aoe 686 234) .264' .234) 1.15 
1910-11 141} .302} .484) 1.20 MOLE AT t Sead | Dees . 450 193} .339] .459) .845 
1911 1.9254 2, BstGe = = = - =- = = = ~ = 
1914 = = - - = = _ = - - -305} .232) — 
1914-15 208i 2c)” GOS 2.19) | 224s 0%, 4 SSP as sa2a) 2.50) |) 2.32 -530) 1.15 
1915-16 3580/0586) 1.73) 2-05 | 2.81 } 1.88" [25250 | 202: | 2269 1-1 45 -791| 1.44 | 1.86 
1916-17 3993; .909| 1.77 | 1.97 | 1.92 | 3.48 | 3.39 | 1.81 | 2.89 636} .729) .300) 1.73 
1917-18 -332| .959) .405) .284) .595) 2.48 | 4.70 | 1.25 - 768 409} .277| .989) 1.12 
1918-19 . 748) 1.01 | 1.79 | 1.35 -691) 3.39 | 2.80 | 3.41 673 309} .262| .584| 1.42 
1919-20 <o?3| 1.93.) 1278 -520}) .350} 3.80 | 6.43 | 3.39 | 1.43 502) 1.49 -709| 1.89 
1920-21) 1.24 | 1.65.) 4.02 | 2.47 895-4. 75s) 3.43) | 2.22 -618] 1.47 .393) .439) 1.90 
1921-22 OLA Mk Cran mdi =900} .732| 3.89°| 5.00 | 2.16] 2.27 | 1.28 .780| .670} 1.70 
1922-23 648} .650} .509) 1.69 -818] 1.70 | 5.05 | 2.43 620) 427) © .332), .S50i toe 
1923-24 -807| 2.20 | 3.36 | 2.27 .845|) 1.43 | 5.36 | 2.48 .595 345| 230) - 590 toga 
1924-25 .375| .436) .916} .364) 2.55 | 3.98 | 2.68 | 1.17 566} .527| .384) .380) 1.18 
1925-26 -580} 1.43 | 1.72 | 1.45 -900} 1.66 | 4.55 | 1.76 .723) .416) .293} .268] 1.31 
1926-27 -541} 2.08 -914) .545) .386) 3.80 | 1.93 | 1.69 . 782 484) .573| .455) 1.19 
1927-28 895} 4.09) 2582) 1s50.| L215) 1.53) ) 6.440) 2270 2 -a5a dos nD 2.08 | 2.14 
1928-29 eee 645} .793) 1.10 -620} 3.77 | 4:36 | 3.23 .770) $41) ..252| 205) Anat 


Montuty MEAN DiscHARGE IN SECOND-FEET PER SQUARE MILE 


Minnewawa Brook at Marlboro, N. H. 


(Drainage area, 31.7 square miles) 


YEAR Oct. | Nov. | Dec Jan. | Feb. |March} April | May June | July | Aug. | Sept. se 
Year 
1919 = = me = Es = = _ - _ -476| .659 
1919-20 -631} 2.01 | 2.40 -757| .600} 6.12 | 7.16 | 2.62 1.26 694| 1.01 Pe eS Na tf 
1920-21 | 1.25 -902| 4.04 | 1.57 185) 4.73: | 3 Ala 2 O97 Pay fi! 968} .590} .219] 1.80 
1921-22 .379| .549) 1.39 -981] 1.21 - - - - - - - - 
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Montsity MrAN DisCHARGE IN-SECOND-FEET PER SQUARE MILE 
Pratt Brook at Chesham, N. H. 


(Drainage area, 11.2 square miles) 


| 

s | } M 

YEAR Oct. | Nov. | Dee. | Jan. | Feb. |March) April | May | June | July | Aug. | Sept. “ters 
Year 


1919 = = = ) = = = > = = = .265 7a = 
1919-20 SB48i 495 1 2255 | . 756) 2796) 5.03 | 8.76) | 3.20.) 1.61 | 1.06 SRI SPER P20 
1920-24-)| 1075 790| 6.21 | 2.02 | 1.37 | 6.74 | 3.75 | 3.38 2729) 735) 2964! .357) 2.42 


Monrtuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Otter Brook near Keene, N. H. 


(Drainage area, 39.5 square miles) 


a 
| | 1 


YEAR Oct. | Nov. | Dec. . Jan. | Feb. |March| April | May | June | July | Aug. | Sept. for 


1923-24 .762| 2.46 | 3.80 | 2.73 | 1.28 | 1.48 | 8.03 | 3.06 .608} .314) .149) .658) 2.11 
1924-25 .264| .352| .980| .147| 3.24 | 5.32 | 3.17 | 1.28 SIAN 2oAT|| 227 1 S22) 133 
1925-26 .380| 1.24 | 2.49 | 1.47 .628| 1.10 | 4.99 | 1.98 .866| .787| .289| .273) 1.37 
1926-27 Bla) Dek Nt oe) toe .987| 4.30 | 2.63 | 1.98 | 1.05 663} .585| .446) 1.60 


1927-28 | 1.19 | 5.09 | 3.24 | 1.82 | 1.69 | 2.71 | 3.49 | 3.57 | 3.06 | 1.19 1.91 | 1.60 | 2.56 
1928-29 .830| .939| .729| .916| .476) 5.34 | 6.48 | 4.35 022|* 461) 2183)" 299) 1°34 


Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
South Branch of Ashuelot River at Webb, near Marlboro, N. H. 


(Drainage area, 36.6 square miles) 


: Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March April | May | June | July Aug. | Sept. a 
1920-21 = = 4.29 | 1.46 .874| 4.73 | 2.87 | 1.70 «3590! 2527|' 204 2107). -— 
1921-22 F953 S741 1-882). 1.30: )| 100) | 4.21 Sepa 1.98) |S. 50) |ip2nr .902| .680) 1.98 
1922-23 . 762 .978) .667| 2.18 .680) 1.90 | 6.69 | 2.26 .689] .303) .180) .374| 1.47 
1923-24 P8472 4813.93) 3.06 | 1.04 2.07 | GuL7 } 2-35 ,557| 4145) 095) .740) 1.95 
1924-25 PETE .295| 1.16 Ei74l Se Od) | 522) |e led 22 yo4i| .290) 2481 PASSiM aos 
1925-26 .404] 1.25 | 2.64 | 1.68 R727 1h3S) 1 5430) det .618| .303; .160) .086) 1.33 
1926-27 1493) 2-32) | 1.46 | 1.08 SS Aled 2 Oude 4 mado .831| .557| .923) .434) 1.39 
1927-28 11.25 | 6.67 | 4.07 },.1 87 1.19 | 1.87 | 2.81 |) 3.25 2.60 | 2.06 | 3.58 | 3.36 | 2.87 
1928-29 £9431) 1).01 | 1,33 || 2.65 1.62 | 6.89 | 6.58 | 4.23 .839| .233) .117| .144) 2.22 
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MontHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Millers River near Winchendon, Mass. 
(Drainage area, 80 square miles) 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March) April | May | June | July | Aug. | Sept. ve 

ear 

1916 = a - = = = = = Z 50a) h) aes (I22) Lots = 

1916-17 . 740} | .672} 1.00 -986| .768) — = = 2.20 -910) 1.35 505) = 
1917-18 871, 1.07 784 + .555) 1.55 | 4.06 | 4.31 | 1.44 | 1.21 «i21\. .694)" .995) 4752 
1918-19 -700| 1.04 | 1.46 | 1.99 | 1.16 | 3.66 | 3.33 | 4.10 | 1.20 946) .734) 1.04 | 1.79 
1919-20 CoO) £, Ae Bio -759| .566) 4.96 | 7.96 | 3.08 | 1.81 -916) 1.01 -811) 2.20 
1920-21 | 1.40 | 1.66 | 4.00 | 1.49 | 1.53 | 4.12 | 3.76 | 2.91 .824) 1.05 934) .542| 2.02 
1924—22 514; .958] 1.71 . 646 870). 3914 | 5:00) | 2.36 -13.55 |) 2°51: 1245 194 28) 206 
1922-23 .888} .711) .720) 2.14 | 1.70 | 3.19 | 5.81 | 2.80 -935| .746| .809| .470) 1.74 
1923-24 Oe! Ade 222961) L638") oo Ss. D8 | 255 .898} .479) .565) .526) 1.74 
1924-25 ~300) = 350|< 9612) 9s 289) De28./ 3.0L, le ZavSes Zo: .755) 1.36 -690, .656) 1.18 
1925-26 O25) 8.3905, 22 VAG 2.30 2.68), 2.751 4.48 .956 725; .554; .278, 1.62 
1926-27 425) 1:60) 4/2) OG) Wt 2a 1 60s) S 92a) 294g 982 -988) .748) 1.14 | 1.08 | 1.48 
1927-28 || 1.42) 3.78 | 4.00) | 2.38%) 2.48' 41.82) | 2566.) 2.66 |°2274)) 2528.1 3.415 ase oe 


MontTuLty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Millers River at Erving, Mass, 


(Drainage area, 372 square miles) 


YEAR Oct Nov. | Dec Jan Feb. |March| April | May | June | July | Aug. | Sept. io 
Year 
1914 - - - - - - - - - - 430} .336) — 
1914-15 O20)" C20 gee! eo Wh oae Mao a eye eso) Sad | LOO QkeZ -618) 1.27 
1915-16 O53)" 305611570, | 2.487) 2.69") 2729) S00 Seah oo ed nos -941)) 1-525-] 2°03 
1916-17 .965| .981) 1.50 | 1.47 O88) 400) Si 223 1293" 03.1 209 -860) 1.74 
1917-18 .841) 1.24 -656) .478) 1.43 | 3.68 | 4.17 | 1.60 | 1.19 .597|  .403| .788] 1.42 
1918-19 806} .962) 1.78 | 1.88 .906) 3.76 | 2.96 | 3.28 -831) .688) .422) .823) 1.60 
1919-20 .591} 2.06 | 2.08 .720) .444 5.08 | 7.45 | 3.31 | 2.01 -817} .919} .675) 2.18 
1920-21 | 1.28 | 1.56 |} 4.15-| 1.98 | 1.07 | 4.30 } 3.92 | 3.39 .782| 1.47 .761) .414) 2.10 
1921-22 .409| .922) 1.88 (882) 1322 | 4514 | 5.431) 2.744244 1900 eq eis 4) dies eee 
1922-23 “S87), .O22) O25) 2°37 i Ae7Oulu2.9S 5) S220 aneG 849} .430) .352 245| 1.63 
1923-24 AZZ Lid 7) \ D542 OGM Ae Sia aval Say Salle Roe 3023) » -S7AIS 2301)" GS1di) 1269 
1924-25 +298). (368). 718) 9 3224 2 15632801) Der an ll gase . 788) 1.05 sfO2) SOS ted ss 
1925-26 777| 1.43 | 2.02 | 1.48 | 1.04] 1.99 | 4.57 | 1.44 . 742) ..465| .344) 3255) 2.38 
1926-27 .446} 1.72 | 1.12 TOMA OM: 4.25) )\ 4075) ele aoe: . 766) 1.09 SLI) hea WE 
1927-28 | 1.20 | 4.35 | 3.98 | 2.34 | 1.98 | 1.86 | 2.72 | 2.26 | 2.61 ISS 2e Seu iewOde lee oS 


Se 


| STREAM-FLOW DATA—ITS COLLECTION AND USE 225 


Montuty MEAN DiIscHARGE IN SECOND-FEET PER SQUARE MILE 
Sip Pond Brook near Winchendon, Mass. 


(Drainage area, 18.8 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April} May | June | July | Aug. | Sept. | fer 


| 1916 - - - - - ~ - AES Sa e205 ees ee 802i Laos) |e 
1916-17 | 1.16 | 1.02 | 1.53 | 1.47 | .979] 3.97 | 3.98 | 2.19 27 941| 2.31 | 1.39 | 1.94 
1917-18 | .872) 1.41 984; .718] 1.04 | 3.82 | 5.00 | 1.47 | 1.26 691) .499, 1.22 | 1.58 
1018-197) 4-00) 1.01 |) 1.98) 1.88 | 1,07 |} 3.30 |'3.35'| 4.19 | .862| .301/ .104) .495) 1,63 
1919-20 | .488| 1.84] 1.99] .888] .532| 5.29 | 8.62 | 3.32 | 1.53 | .523) .564] .404] 2.17 
1920-21 | 1.23 | 1.42 | 4.63 | 1.54 | .872| 3.72 | 3.80] 2.73 | .508] .649| .271| .144) 1.80 
4921-22 | .195| .606]/ 1.05 | .638] .766| 3.79 | 5.48 | 2.12 | 3.72 | 3.03 | .973] 1,20 | 1.96 
1079-931 4.13°) 4.24 | 16541 4.52 | 1.22] 1.84 | 6.06 | 2.39 761| .508} .446| .169] 1.49 
4923-24 | .387| 1.51 | 3.09 | 2.83 | 1.20 | 1.64 | 6.06 | 2.39 | .702] .062) .036] .289] 1.68 
; 4924-25 | .108| .198] .601) .143] 2.62 | 4.53 | 3.24 | 1.36 | .734/ .782| .495| .216] 1.24 
1925-26 | .410| 1.28! 1.70] .973, .819) 1.52 ; 5.90 | 1.74 734, .430| .385| .290) 1.35 
1926-27 | .438) 2.25°| 1.15 | 1.29 | 1.17 | 4.37 | 2.15 | 2.05 | 1.10 729| .942) .878| 1.54 
1927-28 | 1.19 | 4.11 | 3.46 | 2.13 | 1.52 | 1.78 | 3.14] 2.93 | 2.40 | 1.82 | 3.01 | 2.93 | 2.53 


Montaty MEAN DIsCHARGE IN SECOND-FEET PER SQUARE MILE 
Priest Brook near Winchendon, Mass. 


(Drainage area, 18.8 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June July | Aug. | Sept. for 


1916 = =e = = 2 
1916-17 | 1.14 | 1.26 | 1.60 | 1.32 .628| 4.47 | 3.98 | 1.89 | 2.52 633]) 2.121) 1)..19" || 1290, 


1918 = - = = = = 
1918-19 | 1.10 | 1.07 | 2.98 | 1.96 | .686] 6.28 | 3.56 | 4.49] .771) .247 


1919-20 .463) 2.60 | 1.97 


1920-21 | 2.36 | 1.94 | 5.04 | 1.61 .782| 4 3 2 

1921-22 .284| 1.36 | 1.62 644) .984) 4 5 2 

1922-23 .681| .734| .479] 1.90 | 1.22 | 2.61 | 7.02 2.94 .638 
1 7 2 
4 3 1 
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1923-24 .569) 2.73 | 4.39 | 3.08 -819 
1924-25 .156| .286} .387} .065| 2.63 


1925-26 -548 
1926-27 -543 
1927-28 | 1.51 


Aner 
is 
ve) 
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Montuty Mean DiIscHARGE IN SECOND-FEET PER SQUARE MILE 
East Branch of Tully River, near Athol, Mass. 


(Drainage area, 50.2 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. | for 


1916 = = = - - - - - 2.87.) 4053} 835). 4.5081 
1916-17 | .996] 1.07 | 1.66 | 1.62 | .769] 3.80 | 3.90 | 2.05 | 2.41 622] 1.69 | 1.18 | 1.82 
1917-18 | 1.00 | 1.67 | .707| .512| 1.28 | 4.34 | 5.40 | 1.67 | 1.16 | .396) .140) 1.13 | 1.61 
1918-19 | .936 1.25 | 2.61 | 2.55 | 1.02 | 4.88 | 3.37 | 3.31 | 2566} .279| .092' .508) 1.79 
1919-20} .526| 2.85 | 2.51 | .456) .472| 5.84 | 8.37 | 3.39] 1.60 | .588] 1.25 480) 2.37 
1920-21} 1.54 | 1.55 | 4.76 | 1.85 | .805} 5.06 | 3.98 | 2.93 335| .876| .301| .086| 2.01 
1921-29, 300i) _.9721, 2,09) x S64) 1.060) Scdae) 5.34) 2. 5ie) 4.8643 OS) 1.04 922| 2.35 
1922-23 | .669| .773| .444| 2.09 | 1.17 | 2.71 | 5.90 | 2.63 | .484| .315| .213] .101| 1.46 
1993=24Al) 5261) 1 73ale 3.51, | 2c85o), +884 Bo 7Oeh Sr Tea 2k 494, .114| .098] .594) 1.71 
1924-25 | .219| .436] .884| .199| 3.07 | 4.42 | 3.15 | 1.41 | .679] .667| .329] .211] 1.29: 
1925-261), 5341 4.55-) 1277 | 4.50] 5972) 2°69.) 5:44) 1.499) 600) 2188) di9l) S066) diet 
1926-27 | .404| 2.15 | 1.17 | 1.24 984) 5.00 | 1.90 | 2.17 | .869| .584| .863/ 466] 1.49 
FOQTAIS 423. (SSO STH | D.ASede 1 Say) £2 O0u S089) 288771 -2. SON Posy eS soe De Toei 
1928-29 | .721| .693} .857]/ 1.39 | 1.03 | 4.96 | 4.44 | 3.39 | .970| .255] .091 058) 1.58 

Montaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Moss Brook at Wendell Depot, Mass. 
(Drainage area, 12.2 square miles) 

- Mean 

YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug..| Sept. | for 
Year 


1909 - = = me = = = = AS) 227. eo 20i 360i 
1909-10 274) = = = = a 3.18) 1.16 -629) .109)° .165) = a 
1916 = = = = = i = = 1.89 -918} .379) .560) = 


1916-17 S74 OS| 16431) 10470 1 O5arS. 55) fh S20) 02. S41 259 -650) .459} .280) 1.55 . 
1917-18 -820| .976) .571) .427) 1.48 | 3.89 | 4.36 | 1.70} .804| .265| .118] .566| 1.33: 


1918-19 -430} .680| 2.09 | 1.96 | 1.10 | 4.58 | 3.16 | 3.48 -606} .535) .217| .693) 1.64 
1919-20 -945) 2.18 | 2.37 «564; .649| 4.89 | 7.49 | 4.19 | 2.38 -918) -.641] .509) 2.28 
1920-21 1.16") 1.659))5..00 | 3.1354 1.26 | 4.660) 4.425103. 93d 08a! te 79 -637| .195| 2.40: | 
1921-22 -425) 1.60 | 3.85 -761| 1.15 | 5.93 | 5.39 | 3.41 | 4.68 | 2.93} 1.09 | 1.12 | 2.70. 
1922-23 -786 1.10 .607) 1.91.5) 8.28 || 3-205) Sa70n2 93 .762| .418) .205) .180) 1.55 


1923-24 . 734) 2.20 


3.87 | 4.14 | 1.04 | 2.16 | 5.24 | 2.47 -579| .214) .187| .801| 1.97 
1924-25 -384| .521| 1.36 -230] 3.65 | 5.36 | 3.11 | 1.34 .650} .693) .379) .323| 1.48 
1925-26 . 734) 1.69 | 3.00 | 1.39 -801) 2.15 | 4.68 | 1.25 .567| .307| .273| .109] 1.41 
1926-27 -493/ 1.89 | 1.16 | 1.44 | 1.08 | 6.29 | 2.05 | 2.70 | 1.08 -877| .836| .420| 1.70 
1927-28 | 1.40 | 6.70 | 3.70 | 2.38 | 1.67 | 1.98 | 4.18 | 3.26 | 4.28 | 2.02 | 3.15 2.37 | 3.08 
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STREAM-FLOW DATA—ITS COLLECTION AND USE 
Montu_ty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Deerfield River at Charlemont, Mass. 

(Drainage area, 362 square miles) 

| | f M 
YEAR Oct. | Nov. | Dec. Jan. | Feb. | March April |-May | June | July | Aug. | Sept. i 
: l | Year 

1913 = = = Fe = = = = = .285 220| .475| — 
1913-14 | 1.64 | 3.62 | 1.81 | 1.07 #559) S.95) 112.2 3.84 -503) .691| .674| .180) 2.59 
1914-15 .282} .580) .439] 2.36 | 4.20 | 1.50 | 4.81 | 1.25 348) 4.70 | 3.51 | 1.28 | 2.09 
1915-16 | 1.36 | 1.92 -12 3.81 1°3.26 | 2/09 | 8.51] 4.25 | 2.65 | 1.52 511) .856) 2.79 
1916-17 282312209) 1227 | 4.33] 1.12} 3.62) 7.24 | 4.36 | 2.75 146). 2.765) .387) 2.25 
1917-18 | 2.11 | 1.05 SG7a)) S509) 2.47 14.30 7.57 2.857) 1.31 .312} .290) 1.18 | 2.03 
1918-19 | 1.60 | 1.77 | 2.82 | 1.68 -500} 5.99 | 4.70 | 5.97 «102)'> <412 DOD ai SO nea eee 
1919-20 | 2.10 | 4.25 | 2.37 4384) .359)°6.30° | 9550" |3.95.)° 2.627 1521 -903} .890]) 2.82 
1920-21 | 1.63 | 2.3 ABS) £72 1 1529 11029 SOL. |) 2200 - 898) 1.71 594 271| 2.74 
1921-22 .591| 1.98 | 2.25 | 1.04 | 1.36 | 6.13 | 9.48 | 4.12 | 3.54 -619 914 564) 2.71 
1922-23 .533) .854, .597| 1.90 -986| 3.01 | 9.89 | 2.76 | 1.47 .483} .345| .635) 1.95 
1923-24 | 2.87 | 2.73 | 4.78 | 3.29 .746| 1.43 | 8.87 | 5.77 47241 3293) 262) 27712 NZ 
1924-25 .800) 1.30 | 1.64 1453) 4.34 | 5/97 || 4.17 | 2.01 | 1.20] 1.56 .666| 1.15 | 2.0% 
1925-26 | 1.76 | 4.27 | 3.03 ; 1.08 .624, 1.58 | 8.63 | 4.01 | 1.36 .403| .298) .467; 2.29 
1926-27 | 1.43 | 3.84] 1.20 | 1.20 | 1.11 | 6.35 3.90 | 2.64 | 1.38 .964| ~.945| .845) 2.15. 
1927-28 | 2.35 | 8.95 | 5.06 | 3.40 | 2.36 | 2.93 6.63 | 5.28 | 3.76 | 2.33 | 2.93 | 1.59 | 3.95 
1928-29 .782| .989| 1.40 | 1.86 .831| 8.07 | 9.61 | 4.94 “876|, .409)" 177) 4254) 2-52 

Note. — Corrected for storage. 
Montu_y MEAN DISCHARGE IN SECOND-FEET PER SQuaRE MILE 
Ware River at Gibbs Crossing, Mass. 
(Drainage area, 201 square miles) 

| | | | Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March) April ) May | June | July | Aug. | Sept. oe 
| | | 7ear 

1912 = = = - ~ - - = = i PO43 ln e209) 
1912-13 .239| .517| .836] 1.83 .960| 3.94 | 3.88 | 1.53 ated! 330} .300) .373) 1.29 
1913-14 826, .955| 1.21 .920| 1.35 ) 4.54 | 4.56 | 2.78 .562| .498] .338, .208) 1.57 
1914-15 .149 70) 2302) 2.05 P| | aes A a i T7TO\ 323i We2l 2207 7478! 1,03 
1915-16 .435| .537| 1.76 | 2.14 | 2.25 2.82 | 5.57 | 2.76 | 2.47 | 1.96 Nl) (537) 202 
1916-17 -471| .582 975| 1.25 | 1.20 | 4.57 | 3.08 2,21 | 1.98 1791) ».430| 350) 1.49 
1917-18 Bos Si OOske -OA2) 1.45 3.70 | 2.82 | 1.44 .920| .457| .344! .930} 1.22 
1918-19 .846| .950| 1.62 | 2.00 | 1.18 4.54 | 3.56 | 2.80 .900| .701| .430) 1.57 | 1.76 
1919-20 BS2ie2268 |2csc. | 1502 .871| 5.72 | 5.08 | 2.83 1.95 3371) 2572) 4423!) 2541 
1920-21 | 1.07 | 1.69 | 3.59 {ASO ded [32501 5.32 2.75 .647| 1.90 .687| .374| 1.89 
1921-22 .362| .930) 1.92 4930) 1.02 | 4.08 | 4.19 2.30 | 2.84 | 2.92 .980) 1.01 | 1.96 
1922-23 .841| .796| .508) 2.42 1.08 | 3.92 | 4.68 | 2.33 816| .367| .315| -.245) 1.53 
1923-24 440) 1.04 | 2.33 | 2.74 #935| 1.81 || 5.27 |) 2-13 ,826| .362) .403) .454 156 
1924-25 .273| .333| .861| .355 AES tS ed2 NW ee SS ay eo LD: (657| °.557| .393| » .435) 1.02 
1925-26 VFA tags |) 1.90 | 1.25 122 278 |) 3h95) de 29 S617) 334) ses00) 1. 250), 4-40! 
1926-27 . 388) 1.39 -905| 1.97 | 1.57 | 4.00 12598) Le78 _876| 1.00 | 1.89 | 1.37 1.56 
4927-28 | 1.47 ACY E | ieavA) aks) PIS lOO) Zetit 253) | 2206) dato a) 1.04 WS 5n oe 
1928-29 .864| .724| .930) 1.33 127 .30 | 4.44 | 3.16 .839| .366| .270) .305) 1.57 
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228 BOSTON SOCIETY OF CIVIL ENGINEERS 
Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Swift River at West Ware, Mass. 
(Drainage area, 186 square miles) 
Mean 
YEAR Oct. | Nov. | Dec Jan. | Feb. |March| April | May | June | July | Aug. | Sept. A Scot 
1912-13 285) 2575! 7152002 Wy Laie tS 60 3.54") 2.64 Py fs aapee ble 227| 310) 1225 
1913-14 .672| .704| 1.06 5S) 1528" S26k.| 4.583) 2.83 .774| .602| .419) .285| 1.46 
1914-15 “DAO 306) 6 Sd2i 1. 755) 2.62eP Lore 1. 7 220) -422| 1.89 | 2.93 654 1227 
1915-16 1683] ..7S1) 1.835) 2.32 | 2524) 2.885) 5.30 2.38) 2.199) 2760 -995| .995| 2.01 
1916-17 909} .989] 1.45 | 1.26 O25) S247 | S15 | 214) 2204 -909} .634) .651) 1.55 
1917-18 -634| 1.06 .747| .586| 1.41 | 3.89 | 3.35 | 1.48 | 1.02 528| .405|) .683) 1.31 
1918-19 688), .860]1.59°) 1.93 1 4:05") $°84:) 3.74.1 3.18 1-30 -790| .608] 1.31 | 1.74 
1919-20 -801| 2.22 | 2.48 952)" 920) 5/240) Sosa) So: to | 2.340 2206 -968} .683}) 2.22 
1920-20) 1.27.) 1.72) 3.82.4_ 2.08 | £12 | 3-48 13.814) 3.05 -995) 2.15 | 1.05 .624| 2.16 
1921-22 ,618) 1.16 | 2.10 <882! 1518" 3252 43.864 -2.55 |S. 75.1 3.245) tS ea ae 
1922-235) 12085) 1,03 1839| 2.324 1.324) 2.82) &.08 S160 2 46 -548} .500) .378) 1.68 
1923-24 (654) 25544 3.20 |. 3.27 } 2.260) 2. Teal £239 224 .919 470 412) .462| 1.70 
1924-25 322). .856} ¢ 602) .266) 2.35 1) 2-88) 2.38 44.32 .753} .839 699) .737| 1.12 
1925-26 876) 1. S490 187 | 1.073. |) 4.20) 2.46.4 3.93.4) 1.44 -@53) 478) .453) . .354) 1.4] 
1926-27 6543)5 7.60 | 2513) 1.76>) 1.49.1 3.63 7 1.70 4 2.82 i 1.0F | 1.05.0 4.467 12a eas 
TORT=2S: 1 SSe) SF9L fh S.735| 2.400 2221 | ft Ob ee OF | 2 50N) S10 | P70 4d Sil a oes 
1928-29 866). ..812}° .909) 1.43) 1.26 | 3.83) 3.90 | 3.28 .941; .529 287| ~..320). 1355: 
Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Quaboag River at West Brimfield, Mass. 
(Drainage area, 150 square miles) 
| | Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. | -for 
Year 
1912 = = a = a ~— _ - ~ - 347; .293)  — 
1912-13; . 247) A467) 2753) 1584 | 1.19 | 3.06 | 4.550) 1.63 -900) .349 PAO A | ears Wo) MA bg) 
1913-14 +605) — 953), 227 980) 1.17 |) 3.87 7) 427 | 3.25 07} 733), 3459) 2300) 1555 
1914-15 230) 284) ,407)- 3.52 | 2589.) 1763} 1515 Os) ,423) 7 282m 19 .482/) 1.14 
1915-16 673! (660) 1.25.) 2.13: |), 2203: 1320 | S209 12-46) 2.4 gall dod ao rn -887| 1.99 
1916-17 0¢) 693] 940) 45330) 1.239 S87 (eS isan 182) led evo ~HLSl 5609)) e557 dea 
1917-18 574 .833) .573! .568! 1.41 | 4.04 | 2.60 || 1.37 -860) .540) .427) .479] 1.19 
1918-19 - 707) ~. 733) 1.07 | 1.89 | 4.35 | 4.26 | 344 | 2243 .947| .907| .584) 1.83 | 1.68 
LOPO=20 27 | 2.38. Dar | 1204. S93 6.21 i Si7ae |) Sao sul eeu oo -953) .740) 2.42 
I920=24) 4), A. 3544 40 51'S..55; | 2.01 423246365.) 2oroulesnoo AOZOleL alii 693} .407) 1.84 
1921-22 -421| .643) 1.75 (880) 4.20) |-3.98 | 4.43 1 2471400) 493d 5a 1 Sond 
1022 2S ale Ooml) AO: -984) 2.62 | 1:08 | (3.87 | 4.90) | 2.89 |) 4008 -593} .590) .300) 1.71 
1923-24 ~455) 3953) 2/1659) 3.90) aS 2 2iallse eel eee -953) .380) .454| .529) 1.84 
1924-25 -341) .341] .820) .364) 2.01 | 2.89 | 1.95 24 -693) .485) .445} 7326} .987 
1925-26 -520} .760) 1.48 | 1.09 .940) 2.52 | 3.59 | 1.40 7593). .259). 5297) 220) 1-44 
1926-27 ~335} .906) 4793) 1.2302. 89 WW sn34i 640 15s -840) .641) 1.79 | 1.60 | 1.37 
192,7=28.|| 1564.) 3-552) | 400) 2-G8hleaes aetess 2.12 2543) 9 22SO ea 7a) die Omelet oles 
1928-29 -893) .840] .867! 1.47 | 1.32 | 3.62 | 4.05 3.56 .847) 445] .327| .331| 1.55 
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MonTHLY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Westfield River at Knightville, Mass. 


(Drainage area, 162 square miles) 
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——rrr—X—weeeeeeeeeeeeee eee 


1909 

1909-10 
1910-11 
1911-12 
1912-13 


1913-14 
1914-15 
1915-16 
1916-17 
1917-18 


1918-19 
1919-20 
1920-21 
1921-22 
1922-23 


1923-24 
1924-25 
1925-26 
1926-27 
1927-28 


1928-29 


Qct. | Nov. | Dec. | Jan. | Feb. “March 
-407; .369) .660) 3.54 | 1.59 | 7.41 
-149| .871 .529] 1.24 .457) 1.60 

22859) 2.54 5/'2.47 | 2.61 | 1.68.| 6.30 

ETO 2a 235: b 3.97) 2.38 4 5.33 

1.20 | 2.35 | 1.96 | 2.41 | 1.96 | 4.63 
-144) 2336) .423] 2.25 | 3.59 | 1:60 
-957| 1.09 | 2.49 | 3.51 | 3.30 | 2.69 
.534/ 1.22 | 1.34 | 1.64 -852} 3.98 
-969} .858) .567| .654) 1.90 | 5.09 
04) FOF7| 2 1Ges 1.43 728) 4.65 
870) 2.94 | 1.76 -532| .401| 6.67 

PGE Weeoh |) Sree It 7s | 1.07 | 6.85 
279} 1.14 | 2.09 -545| .864) 5.70 
-717| .698) .529) 1.69 -926 3.04 

D903) 2.04] 3.79) 3.23 932} 2.15 
-852} 1.42 | 1.30 -486) 4.12 | 4.75 
716} 3.40 | 3.00 | 1.42 .741| 2.36 
Oe 2 Oy so) Pea) LSE || 6.18 

2.48 | 6.73 | 4.38 | 2.33 [a6 \ 2 At 
535] e030) 778), 1.11 858) 6.42 


April 


Mean 
May | June | July | Aug. | Sept for 

Year 
= = = .183} .464) —- 
SL }2.59 Zia 2200/0 2557) L486; 
1.33 ).4:58 245 375 2522) 1.07 
2.€0 | 1.09 163} .259) .269) 2.34 
LS .482 128)-~ 097) 2203) g)04 
3.09 sASSI 9 .SO2||) Soli) =. 118 292 
1.03 Ol 2 SOm ao Os, ~852) 1.56 
Z.46 | 1087 | eds OOS) sv 22) 23a 
3.109) S229 877 239 167| 1.84 
1.83 3002) Sil) 170) S654)0 153: 
5.00 790} .603) .435) 1.07 | 1.84 
2.2640 1297) .654| .753) .430] 2.33. 
eto -461/* .895) .342| .204| 2.27 
Ag Atl ede 926} .846| .735| 2.27 
Derleth 1 20 . 382 246} .377| 1.56 
3.70 ROUaN eaoee 262} .944| 2.43 
1.45 667) 1.88 957 441) 1.77 
1.93 722} .367| .436| .240) 1.89 
DaIRal t19. 630). 2833i ars 5lase es 
3.660 | 400% 2534) 2.745 TO4 a Shot 
3.25 .630] .189) .144/ .194] 1.81 


MontHLY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Westfield River near Westfield, Mass. 


(Drainage area, 496 square miles) 


YEAR 


1914 

1914-15 
1915-16 
1916-17 
1917-18 


1918-19 
1919-20 
1920-21 
1921-22 
1922-23 


1923-24 
1924-25 
1925-26 
1926-27 
1927-28 


.947 


2.56 


i ] Mean 
Nov. | Dec Jan. | Feb. |March} April | May | June | July | Aug. Sept. ee 
= > = = = = = = 458) .496) .224) — 
.409| .449] 2.08 | 3.49 | 1.48°| 2.40 | 1.16 .504; 1.84 | 2.40 .704| 1.42 
HOt 2 te s.02 2.60) | 2.44.) 5.77 | 2.004.) 1.85.) 1.22 647) .770} 2.01 
1.03 | 1.40 | 1.50 .990) 3.73 | 4.05 | 2.70 | 2.70 .938} .468) .411) 1.71 
.974| .637| .754| 2.06 | 4.68 | 3.91 | 1.77 .845| .552) .369 774| 1.53. 
BO11| f. 58. 11562 .786| 3.91 | 3.06 | 4.25 .919| .643} .528| .976) 1.66 
2336 |. 1.85 S712 3059) 5.50 | 7.40) | 2.30) | 2.01 .980} 1.18 679} 2.20 
Basen esge de 75) |) 1e180| 5.42 |. 3.53 | 198 .565| ..849) .500} .339) 2.04 
ACSA BEEP. .627| .940| 4.68 | 4.84 | 3.53 | 2.46 | 1.32 | 1.01 772| 1.87 
643} .518] 1.86 | 1.04 | 3.39 | 5.24 | 2.36 | 1.08 .464| .345| .403) 1.51 
1.58 | 3.10 | 3.06 .972|) 1.84 | 6.65 | 3.23 .942| .460) .387| .808) 2.06 
dative |. 30 5539) 3.47) | 3.91 |) 2.367) 1.49 . 728} 1.00 808} .526| 1.49 
1.90 | 2.34 | 1.43 | 1.06 | 2.24 | 5.62 | 1.64 HID 423) CoS Oa4 4. O2 
2.56 | 1.29 | 1.48 | 1.56 | 4.92 | 1.95. | 2.06 | 1.31 SOLOW 1168.) W255 1582 
6.77 | 4.21 | 2.30 | 2.60 | 2.46 | 3.95 | 3.39 | 3.39 2222) 3e0G 2,140 \\oa2) 


Nore. — Discharge corrected for diversion from Westfield Little River. 
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BOSTON SOCIETY OF CIVIL ENGINEERS 


Montuty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Middle Branch of Westfield River at Goss Heights, Mass. 


(Drainage area, 53 square miles) 


Mean 
YEAR Oct. | Nov. | Dec Jan. | Feb. |March] April | May | June | July | Aug. | Sept. or 
ear 

1910 Ns - - ~ = - = = = 2148) 213) {S08) = 
1910-11 .127| 1.04 G0! 2.32 .472, 3.33 | 4.98 | 1.48 | 1.59 251| .394) .692) 1,35 
TOTI=02 1-5..38. 12.724 2.85 | 1.64 2.635 1 F795 | 6.62") 3230 -851} .100} .200| .443) 2.79 
1912-13 .974| 2.43 | 2.91 | 3.45 | 1.36 | 4.98 | 3.87 | 1.34 481 116) .O71 223) 1.86 
1913-14 |- 1.41 | 3.38 (262 || 2.40 | 1.92 | 4.55) 8.42 ) 3.388 266} .129) .140) .028) 2.38 
1914-15 2089|' .230|' .340) 3.55 | 4.34) 1.14) 2.30 -774| .074| 1.98 | 2.34 -257| 1.44 
1915-16 .287| .334| 3.00 | 3.98 | 3.49 | 2.89 | 7.83 | 2.28 | 1.80 653} .345 472| 2.26 
1916-17 4436\ 9 S90) 4.37 7 05 -862| 3.85 | 4.49 | 2.47 | 2.60 445 149; .129) 1.65 
1917-18 .655| .460) .372} .447| 1.98 | 6.23 | 4.34 | 1.66 .506| .309/ .167| .491] 1.46 
1918-19 .398} .826) 2.70 | 1.84 | 1.00 | 4.94 | 3.38 | 4.74 587; .596 362} 1.16 | 1.89 
1919-20 -798]} 3.26 | 2.11 .381) .326| 6.60 | 8.33 | 2.27 | 2.09 «623; TP 38 679| 2.38 
1920-21 | 1.61 | 3.21 | 5.30.| 2.08 | 1.37 | 8.94 | 4.66 | 2.23 -555 -636} .343 -312), 2662 
1921-22 .326| 975) 2.40 -694) .979) 5.74 |] 5.68 | 4.38 | 2.49 833} 798) 553) 2.37 
1922-23 094) i715) 2528) 2.15 -994) 2.64 | 6.26 | 2.28 -996| .245 102; .191) 1.48 
1923-24 1.51 | 2.23 | 3.94 | 3.79%) 1.00 | 2.04] 6.58 | 2.85 -634| .240! .279| .864) 2.17 
1924-25 70/5) 2.33" | 1250 .502) 4.51 | 4.85 | 2.49 | 1.30 -387| .809) .492 -270 1.58 
1925-26 C557) 2530) 2,729) Lae 1 OT oP BOS 4) G49 Loe . 408 242) (304) « SAFO ae 
1926-27 1591) 2.74 . 843) 1.11 .823)' 5.55 | 1.74 1) 2.98 -945| .740} 1.09 | 1.05 | 1.60 
1927-28 | 3.62 | 6.91 | 4.77 wth) 2. TOS 252) AES Wi s.62 || 3.49 Se 14} 2528 Hees 

MontTaty Mean DiIsCHARGE IN SECOND-FEET PER SQUARE MILE 
Westfield Little River near Westfield, Mass. 
(Drainage area, 43 square miles in 1905-1909; 48 square miles in 1910-1922) 

Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. Sept. for 
Year 

1905 = = = = = = = -_ = = -953| 3.16 = 

1905-06 | 1.02 | 1.21 = 2 = a 6. 70H 1273) 4. 10) -628) .405) .209) — 
1906-07 .998) 1.34 | 1.90 | 3.28 | 1.21 | 3.95 a2) | 2509.4) 216 323) 13t) 188s 1283 
1907-08 | 5.63 | 5.16 | 4.44 7Ot0) S228) 6.79 1 Ste A ero -637| 2437) 2328 133) 3.16 
1908-09 -233), .274) .828) 1.85) 5.35, | 4.35 | 6001) 2742 -679| .184) .309 218| 1.86 

1909-10 .235| .268) 1.09 = = = — 1.16 | 1.94 +250) - 256] 5170) = 
1910-11 HOSS OLS eS Olel Os -440/ 1.94 | 3.83 | 1.30 | 1.65 -331| .496) 1.31 || 1.12 
DON ESE RCM ULM areal PAs ey il ston || Oarcin Hy seal ee coit | ey G7 =900) 5230) - 2240) .358)2.67 
1912-13 7521 1198 2,40 S435 1203 1 74.34) 2275) eee .439)| 050; 074) 51¥0)) a62 
1913-14 >).2.:08> 25395) 1.649 41 ON 1 S78) 4583) 6552 i oezo (273) 2275) AD) (O49 192 


0 
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MontuHty MEAN DIscHARGE IN SECOND-FEET PER SQUARE MILE — Concluded 


Westfield Little River near Westfield, Mass. — Concluded 
(Drainage area, 43 square miles in 1905-1909; 48 square miles in 1910-1922) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March] April | May | June July | Aug. | Sept. ee 
Year 

1914-15 -208) 9-869) 360) S271 | 5.23) 1.07 | 2.92 |. 21.69 tO Boss) 2ead, -425| 1.79 
1915-16 aoe eee Sony teats | 260") 2585) 7.46 | 4204 2.15 | 4 58 e427. 165) 2245) 
INGA coos) 1.08 0h 1.3990 2.75 | 1.03 | 2.96 | 5.39.) 3206" | 2.07 -442| .269) .227| 1.69 
1917-18 | 1.15 -735| .499| .683) 2.29 | 5.58 | 3.22 | 1.19 -636] .182} .234) .658) 1.42 
1918-19 . 381 .847) 1.88 | 1.45 -676) 4.81 | 4.37 | 4.60 -454, .394) 1315 -623) 1.74 
1919-20 -474| 2.41 | 1.91 wan «05 6.91 17.68. | 2.23) 2270") 2204 | 4.45 .786| 2.41 
1920-21 | 1.59 | 3.48 | 6.04 | 1.94 | 1.15 | 7.03 | 4.70 | 2.04 423) .808} .464) .272| 2.52 
1921-22 -139} .654) 1.02 -son), SOLO! 5.40 1S, 20))'"4.64) 2.12) 244 (41.12 .757| 1.96 
1922-23 -635 Oo VG eee Keke | 4 35 || G52) | 2°76 | 1.14 S212) £290) | 342/168 
1923-24 2.06] 1.95 | 3.53 | 3.36 845) 1.77 | 9.05 | 3.30 ~694| .231 .134} .516] 2.29 
1924-25 497) .938) 1.21 o30| 4.23 | 4.74 | 2.52 | 1.50 O42) O71) 2557) 6254) de ot 
1925-26 3623) 2279 | 2:05 | 1,53 } 1.44 | 2.82) 6.74'| 1.59 5203), 295) ~ 2633: .245| 1.76 
1926-27 1G56) 2.62 } 1-93 | 3.36 |} 1 82 | 5.204 1.55 | 2744 }°1.56 608} 2.99 | 1.83 | 2.23 
Soe seee aces eee eos | 2.05 |) 3.84 ) 2.33 } 5.05.] 2.85 | 3.07 | 2).25 | 3.67 | 1.76 | 3,57 


Montsty MEAN DiIscHARGE IN SECOND-FEET PER SQUARE MILE 


Farmington River near New Boston, Mass. 


(Drainage area, 92.7 square miles) 
a 


: Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. se 
1913 = = = = - = = SAO tO4 40 1stS | to45.)| D092. = 
1913-14 (0.47 | 11-97 | 1520 ,863| 1.40 | 4.40 | 5.73 | 2.80 .895| .978) 1.14 . 880] 1.97 
1914-15 .215| .291| .446| 2.96 | 3.44 | 1.08 | 2.10 1.24 . 768} 2.59 | 2.03 -625| 1.47 
1915-16 Pasir 120i, 2e7e | S276) 2.58 | 1.91 | 6.20 | 1.88 | 1.53 1.22 1 1.19 \ 1.05 452... 26 
1916-17 | 1.19 | 1.40 | 1.19 | 1.75 | 1.28 | 3,16 | 3.87 | 2.00 Aide 7030) 1,15 .951|) 1.69 
1917-18 | 1.07 534)  .335| .430) 1.41 | 4.35 | 3.29 | 1.41 829} .983) 1.01 | 1.25 | 1.41 
1918-19 SOS052 06, 1, 83) | i242 .501| 3.54 | 3.40 ) 4.43 oiled .787| .949| .967| 1.69 
110-2001 1232 | 25267) f.7% | 1.27.| 1.28 5.76 | 6.96 | 1.84 | 1.67 SSO 1 OO AL 2035 
1920-21 | 1-77.) 2.48 | 4.65 | 1.93. | 1.37 | 4.74 | 4.10 1.70 SOUT TLL apOOSIEn ah doles 
1921-22 .870| .810) 1.60 EQSGl eo 424 Wy Seen 29o | 2220 ASS dee 973} 1.90 
1922-23 | 1.11 .932| 1.14 | 2.46 .768| 3.16 | 5.31 | 2.54 | 1.29 .749| .925) .874) 1.78 
FO23—24ay 1291 a 1.36) | 2e52 | 3-40 }-1.05 | 1.79 6243) 3.19) | 1502 OCA SOVG) ds2e e219 
1924-25 | 1.13 | 213°) 1322 .803| 2.87 | 3.84 | 2.24 | 1.41 . 740) 1.27 <982| .933).1.54 
1925-26 | 1.10 | 1.48 | 2.11 | 1.96 | 1.32 3.84 | 6.39 | 2.08 .841| .772| .984| .880) 1.98 
1OJG—97 Wedeti) | 2.64 | 4.06") 229 | 2 04 5.65) |, 1.80) | 2678 | 1056 Sh9D)) 2.405) 1.8L 120 07 
1927-28 | 3.39 | 8.81 | 4.72 | 2.93 | 2.34 | 2.25 | 3.58 | 3.48 | 3.27 | 2.20 | 4.72 | 2.39 | 3.68 
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MontHLY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Nepaug River near Collinsville, Conn. 
(Drainage area: 26.8 square miles, 1912-17; 22.8 square miles, 1917; 23.9 square miles since 1917) 


| Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. Lt 
1912 > = - - - oa 4.35 | 3.07 ae) 22% .34 38 - 
1912-13 7690) =1,422' 4.68 |) 2°69) 12395) 6.82 4) S233.) 1/90 60 -23 28 58 | 1.55 
1O13=14 | 3252 |-2.461) 1,84) 1794) 48h | 4.62 5)-3788.) 2.58 74 61 .36 21 4 2.04 
1914-15 45 61 164+) AAT | AES) a ete A AB6) Ate .54 .93'4 2.30 | 1. O24) 223m 
1915=16 | 1.17 | 1.24.| 2.30 | 2.51 | 3.06.) 2.44 | 3.69 | 1.69 | 1.44 88 .39 56 | 1.78 
1916-17 48 .74 .74 | 1.96 66-1. 4:98} S164) 1297 2.273 os .69 29 | 1.58 
1917-18 | 2.49 | 1.55 | 1.10 .80 | 2.90 | 4.08 | 2.68 | 2.44 | 1.05 «53 45 -81 | 1.74 
1918-19 Ota Mott: dt OS) 20s a 235i 470 Ss. SOs re. 86 -61 48 | 1.06 | 1.86 
1919-20 S762) 2.13) 2.94 .68 | 1.39 | 7.28 | 4.94 | 2.59 | 2.44 | 1.73 81 83 | 2229 
1920-21 | 1.55 | 2.01 | 3.60 | 2.09 | 1.46 | 4.49 | 3.61 | 1.89 73°) 1.14 41 30 | 1.94 
1921-22 1383) 4.04" 1.26 45.4" 2088) 31924) SlA5e) 2 Sees ee 92 .90 70). 454. 
1922-23 | 1.19 emt KS (60!) 246) | 4 759) 5.03) 261) 2.35. 1 00 .30 -26 36.) 1.07 
1925-24 Zou O20) 2.05 - - - - - = na = a = 


Norte. — Records furnished by the Hartford Board of Water Commissioners. 


MontHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Talcott Mountain Streams at West Hartford, Conn. 


(Drainage area, 11.07 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. | for 


1909 = iS co = = = = - -548;  .034) .229) .227) — 
1909-10 203) 262" 2820) 4:02 3.20 1 3).05) 1 2-20 699 | 422) «2k -15 pp Cove le} 
1910-11 -09 37 TOOT LOST ANS S265) oes -93 -S1 -16 -26 -40 .982 
OUI =12 9) S592 oe ovo lped a -45 | 1.80 | 4.71 | 2.48 | 3.36 .26 pe Su +12 | 1595 
1912-13 20 44°) 1.41 | 2,25 | 1.23 | 4.00 | 3.10 | 2.06 .50 -09 -09 -22 | 1.30 
1913-14 | 3.23 | 1.67 


22204) 1280 24) | 3193 


2 1 3.31 | 2.15 oF 34 =22 -06 | 1.70 
1914-15 19 -56 | 1.19 | 4.48 | 4.41 97 | 1.43 -76 -38 +82, | 3.19 -34 | 1.56 
1915-16 -48 .64 | 2.76 | 2.25 | 3.14 | 2.94 | 4.00 | 1.62 | 2.17 -91 -85 -43 | 1.85 
1916-17 35, wht | Ae 28 Ved 80 OTN Stoel 02 SS lege Ballets 85 -36 -22 | 1.56) 


Nore. — Records furnished by the Hartford Board of Water Commissioners. 
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MonTHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Hockanum River near East Hartford, Conn. 
(Drainage area, 75.5 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. Sept. | for 


2530) AR O4 14512) 1514 1.97 
A235) | A S2eys 1 10) -854| 1.92 
£521 -861) 1.10 -566] 1.50 


1919-20 3902) 257 >} 1,68 SORT L0G) Sede 1 S.a2 12> 
1920-21 | 1.22 | 1.87 | 2.94 | 2.20 | 1.84 | 3.14 | 2.56 | 2.48 
1928-29 -886} .894) .826) 1.22°| 1.72 | 2.53 | 3.25 | 2.90 | 


MontTHLyY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Wepawaug River at Orange, Conn. 
(Drainage area, 7.7 square miles) 


| Mean 
| YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. ee 
ear 

} | 

| 4911 = = $ . = = = - = paeel 42 iy Ae 

| 1911-12 | 1.33*| 3.43*| 2.68 | 1.47 | 2.23 - == .56 alee 18 10 - 

| 1912-13 sa3 COL te 0G. 2050 184 1 S45 3674225 . 28* 08 03 14 | 1.26 
HOPs—14 0 Ford) 184.) 2.75 | 2.27 | 1.72.) 3.31 | 2.95 )) 1.93 .40 58 26 04 64 
1914-15 .19 -42 .96 | 4.23 | 6.08 | 1.46 | 1.00 78 .24 B2 Nik <A 33} £1.45 
1915-16 81 .68 | 2.16 | 2.29 | 1.58*| 2.79 | 3.29 | 2.81 | 1.87 | 1.52%] .46*| .14 | 1.70 
1916-17 Any? -50 .77 | 1.06*} 1.31 | 3.07 | 2.80% 1.82 | 1.00 .87 35 DAG A 7: 
1917-18 .70 BSG 0 41.001) 4091 5.68.) 3.08 | 2.15 |,.1°62) | 1.00 JdOCe oS 236%) 1.52 
1918-19 asi 748) 4-77) 2°55 | 1.67 | 4.28*| 3.59 | 3.25% .68 Ses) 258 1 70 lio 
1919-20 | 1.43 | 2.28 | 2.46 "OF TP 1212 |.6.08 | 3.81 | 3.09 | 1.76 mW 32 28 | 2.03 
1920-21 58 | 2.46*| 4.24%) 2.38 | 1.63 | 3.13 | 2.85 | 2.18 41 .69 35 18 | 1.76 
1921-22 14 “pd .69 B34) 1.56% 2.79 || 2.33 | 2.36 | 1.53: | 1.58 32 20% 1.15 
1922-23 .26 26 33 | 2.14 EO5 4522 2.62 | P52 60 .10 0S 03 | 1.09 
1923-24 | 1.16 | 1.50 | 3.99 | 3.02 | 1.13 1.72 | 5.60") 3.42 65 pal} 23 14 | 1.89 
1924-25 .20 .10 -32 S37 2.894 2-85. 1.455) £43 40 .64 | 1.30 35 | 4,62 
1925-26 SO! |p 1.36 0 1-80 Eso? 230) 2.00 12,60 .92 A) 07 94 34 | 1.23 
1926-27 .94 | 3.56 | 2.00 | 2.39 | 2.81 | 1.95 Va GA) 92 B35 1oa2 4) been) Lass 
1927 1.38 | 4.87 |.3.93 = = = a = = = = = a 

| 


—— SSS SSS ae 


* Partly estimated. 


Note. — Data furnished by the New Haven Water Company. 
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BOSTON SOCIETY OF CIVIL ENGINEERS 


Montoty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Race Brook at Orange, Conn. 


(Drainage area, 2.4 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March) April | May | June | July | Aug. | Sept. Sei. 
e 
1911 a = = rs, == - ~ - _ SoeN) PA ae = 
1911-12 .83*| 3.01*| 2.58 | 1.36 | 1.37 == = - .39 .06 .04 03 - 
1912-13 06 .34 TOS 2a67. De 5Onlos. 64>) S252 Pilsis 24 .04 03 .04 | 1.16 
1913-14 | 1.69 | 2.02 O07 (2th 1ST Si SAt| 226551 4 266 2s «52 .14 -04 | 1.50 
1914-15 14 547.|| 4-00.) 4,054) 4.108) 1.27 77 .49 .10 cae. 77 18°) 2a 
1915-16 ad P52) 1.94%) 2.92 |) 453%" 2.48 | 2.32 {2 00*) f232 .71%) "43 208) 2235 
1916-17 By 24 692. | A. 2d4) 130) 305.) 256s) 147 a0 .52 ath -08 | 1.05 
1917-18 .39 <30) 1.01 .88*| 4.17*| 2.70*| .86 64 -62 .26*, .40*| .52 | 1.08 
1918-19 737 <74 | 1.48 | 1:94¥) 1744 |) 295%) 2.38%) 2.03% 42 .28 <62: | 1.304 2.37 
1919-20 | 1.32 | 1.80 «ad. | Lae SOR) S643 1 6b aca 45 23 -18 | 1.42 
1920-21 .36 | 1.68*) 2.60*] 1.45 | 1.20 | 1.89 | 1.66 | 1.23 .02 .39 eS 15 | 1.08 
1921-22 .10 2600) 1 ee: 51 | 1.80] 2.40 | 2.83.) 2.18 |. 2.96 1 1-52 .38 220 (1730 
1922-23 625) 29 45°) 2.75 1 2.18 [74.06 ' 2.307 1.22 36 .10 .02 -01 | 1.08 
1923-24 AOU Sd Se WS. O42 OS fe eze Rote) See oe 64 .08 .08 -69 | 1.74 
1924-25 SOS. spt coT .34 a2 | dune | ccoe | 1.26 2208 28 -46 | 1.42 -49 | 1.19 
1925-26 NL S65 ed 793 -98 | 2.57 38 | 2.24 -62 .20 .05 47 a2.) 1.48 
1926-27 | 1.13 | 2.87 | 1.68 | 2.47 | 2.58 1.79 1.24 | 1.63 .82 38 | 2.88 | 1.26 | 1.73 
1927 1.66 | 3.57 | 3.62 = = = = = = = = = 
* Partly estimated. 
Note. — Data furnished by the New Haven Water Company. 
MontaLty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Housatonic River near Great Barrington, Mass. 
(Drainage area, 280 square miles) 
a _  y 
: : Mean 
YEAR Oct. | Nov. | Dec Jan. | Feb. |March) April | May | June | July | Aug. Sept. | for 
Year 
1913 = = i = = = ~ 1.95 | 1.09 725|,. 5310) 2268 — 
1913-14 -975| 1.44 | 1.48 911 .993) 4.04 | 8.18 | 3.01 -835| .664) .525|} .496) 1.96 
1914-15 .289 379} .400) 1.44 | 3.41 1] 1.53 | 2.25) 2.10 - 493) 2.70 | 1.65 -961) 1.36 
1915-16 OS) GUS StOL Woman -96 | 2.34 | 7.04 | 1.88 | 1.28 | 1.12 621 675| 2.16 
1916-17 .593 871), 1572), 1.804) 2.95 |) 4.145) 3.864 1.87 1) devs -914) .450 461) 1.64 
1917-18 -493) .707| .579) .421] 1.60 | 4.68 | 3.64 | 2.04 954 S11} .439 618 1.39 
1918-19 -625/-1.09 | 2.14 -14 | 1.02 | 3.96 | 4.04 | 3.75 | 1.06 814) .550] .889) 1.85 
1919-20 e9EL)) 2.9% 2559 fh £00. - 743] 5.68 | 9.46 | 2.70 | 1.32 -950| .864 714) 2.48 
1920=20F1 250) 2:08: | 4.5450 780 et Sees edd nO tale. 479), 529)" 25321 24957200 
1921-22 .475| .939] 1.80 - 832) 1.20 | 4.68 | 5.79 | 2.96 | 3.09 15305) 1 14 Ie Aeoen 
1922-23 -906} .700) .625} 2.08 | 1.24 | 3.45 | 5.29 | 2.60 1.43 -661} .629} .589| 1.68 
1923-24 | 1.41 | 2.06 | 3.61 |) 2.95 | 1.00] 1.41 | 6.79 | 2.58 1.02 -596| .529] 1.12 | 2.09 
1924-25 | .875| .914! .850] .596| 3.82 | 3.68 | 2.77 | 2.04 | .996] .939| .832| .511| 1.55 
1925-26 | .668| 2.05 | 1.69 | 1.27 | .932] 2.43 | 6.68 | 1.91 | .657| .580| .957| .732/ 1.71 
1926-27 | 1.04 | 3.24 | 1.49 | 1.43 ) 1.72 | 5.68 | 1.80 it D730) .754| .904) .943) 1.86 
1927-28 | 1.87 | 6.71 | 4.57 | 3.12 | 2.81 | 2.40 | 3.34 | 3.71 | 3.46 | 2.45 | 3.35 | 2.95 | 3.30 
1928-29 -950| .936) 1.16 | 1. -700| 5.89 | 6.82 | 3.93 | 1.04 -575|  .475|} .861| 2.05 
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Montaity Mean DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Housatonic River at Falls Village, Conn. 


(Drainage area, 644 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June! July | Aug. | Sept. eu 
Year 
1912 - = - = - - - = - ~A27) ~-498),. -491)) = 
1912-13 -918| 1.83 | 2.19 | 3.57 | 1.94 | 4.19 | 3.76 | 1.42 .832} .300} .244| .281] 1.79 
CORS—V4 He £etS 9.53 | 2542. 1° 797) 112 Soil} S295 1284 .632| .475| .396| .304 1.69 
1914-15 .189| .182} .203) 1.72 | 3.15 HES Vain ie Gene .953| .516] 2.22 | 2.05 939. 1.26 
1915-16 -699) .685 2.69 S52 $2.90 | D4 | 5264 | 2.77 Was 25 1 2238 691) .697] 2.00 
1916-17 -602| 753) 1.42 | 1.55 927 G26 NS .ae | 2282 200 877 444 359), 1.41 
1917-18 - 430) .700) .539} .385| 1.68 | 4.19 | 2.89 | 1.79 862} .419| .293) .679) 1.23 
1918-19 .703| .994, 1.68 | 2.00 SSE2 SSS. |S. 63 e282 .904 680} .365) .623) 1.55 
1919-20 .565| 1.92 | 2.00 .585| .415' 4.52 | 6.68 | 2.31 | 1.33 .790| 1.14 .756' 1.92 
1920-21 | 1.75 | 183°) 3288 | 12820) 147° |"4.29 |) 3.62) |) 1.52 IO LOUIE sodG) .O2S) Les: 
1921-22 .371| .854) 1.54 7798]. 1-09 | 3.68. {4.52 | 2.55 |.1.94.) 4.12 .978) .859 1.69 
1922-23 Bao 40St (477) 1.86. | 1220 13.31] 3.71 | 1.96 | 1.15 .550| .467/ .508 1.35 
P97S—24 12) 2ot2 Seah.) 2.75 S915 )5-19. 15.223. |.2-27 939 399; .419) .908 1.74 
1924-25 0752) --573| +2953) _.398| 3.42 | 3.32 | 2.33 |.1.45 .761) .890) .755| .500) 1.33 
1925-26 .618| 1.60 | 1.35 | 1.27 | 1.16 | 2/87 | 4.49 | 1.54 .661| .391] .686) .557| 1.43 
1926-27 1049) 9258-4] 13h Piss) 4. 80s) 4252/1 1.607). 1.811 1.07 .550| 1.44 | 1.18 | 1.70 
1927-28 | 2.08 | 5.90 | 3.96 | 2.05 | 2.50 | 1.77 | 2.70 | 2.39 | 2.56 ZOSi| 32225)" 2.03) 2576: 
1928-29 .705| .553| .635| .995| .817| 4.24] 5.14 | 2.64 .657| .371| .244| .250) 1.44 


MontaLty MEAN DISCHARGE IN SECOND-FEET PER SQuARE MILE 


Housatonic River at Gaylordsville, Conn. 


(Drainage area, 1,020 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. | March April | May | June | July | Aug. Sept. Re 
ea 
1900-01 = Soo) LoS . 848 471| 3.93 | 5.76 | 3.89 | 1.88 661) 1.36 | 1.06 - 
1901-02 |-1.53 | 1.07 | 3.58 2.78 = TEGO SESS oe LS Wek oo ul Leo 1.18 O71) 
1902-03 | 2.05 | 1.40 | 3.43 Dr5Te Ge29| G07 id. 20 957| 3.84 | 2.16 | 1.90 39 | 2.96 
1903-04 | 2.82 |1.72 | 2.20 — = 4.41 | 3.76 P| GAG aol Wes 911 34 - 
1904-05 | 1.46 | 1.19 896| 3.58 = 4264 |) 4.24.) 1.22 821) .484 758) 2.02 = 
1905-06 | 1.11 .937| 2.14 | 1.76 | 1.60 2.85 | 4.69 | 2.07 | 1.60 965) .802 543) 1.76 
1906-07 844) .973]} .939] 2.04 AAO i 2eS8 2229) We OT al Z 12 903} .483| 1.19 | 1.44 
1907-08 | 3.63 | 4.85 | 3.06 | 2.76 | 2.80 3.12 | 2.74 | 2.46 939| .674| .580 304| 2.33 
1908-09 .307| .284| .403) 1.23 | 3.21 2.66 | 3.89 | 2.44 | 1.24 . 508 655 460} 1.44 
1909-10 5436) 379) ..620) — = = = 


EE 
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MontHLyY MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Ten Mile River near Dover Plains, N. Y. 
(Drainage area, 195 square miles) 
eee 


Mean 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. a 
ear 


-692) 1.24 733) .774) 2.02 
3522°'} 1.52 | 2-60:)) 1.23) | 2a37 


1901-92 | 1.19 SOLS S85 2204 t2720) 6.29 PE 2ae | t.58 
1902-03 | 1.86 | 1.15 | 3.99 | 2.56 | 3.53 | 4.80 | 2.58 - 482 
1903 3.31 = = = = “= = = 


Montsty MerAn DisCHARGE IN SECOND-FEET PER SQUARE MILE 


Pomeraug River at Bennetts Bridge, Conn. 


(Drainage area, 89.3 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. for 


1913-14 | 2.23 | 2.45 | 1.94 {| 1.15 -559} 3.75 | 2.64 | 2.04 -568) .608) 3.90 -183] 1.57 
1914-15 -423| .455) .458) — = 1.40 | 1.43 | 1.05 -403) .678) 1.55 ole) = 
1915-16 ~OFdh  .SeG 2.52 I) 2.O0nl 2. Si) Sa7e hs 90th Saal a Sd -907) .488) .403) 1.78 
1916 ,o00)) 2902) 732 = =2 = = = = = os = = 


— 


Montsaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Naugatuck River near Naugatuck, Conn. 


(Drainage area, 247 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June July | Aug. | Sept. ge 
Year 
1918 = = 9 = = = = = -866| .547| .441} .696| — 
1918-19 s96T, 907) 1. G4.) 92) 127 ale 2, Si ol Dersep 3: 26 SUS), [652° 7482164 Tse so 
1919-20 . 846] 2.00 | 2.08 -907| .866| 6.96 | 4.94 | 2.88 | 2.16 | 1.77 | 1.08 | 1.06 | 2.30 
1920220 Wh Use Zed says Seal 2. Loa) 1.6005. O2n 13277) | 2025 -563| .802} .382! .349] 2.06 
1921-22 338) =. 761) 1,15 eS20| 1h 25. oxalate teen aoe a eo deg -803) .615) 1.43 


1922-23 -907;. «543) . .502)2).43 | 1.26) 5.05: | 3.32.) 2.24 -99 S922) 2 SiGh 4050154 
1923-24 | 1.04 | 1.13 | 2.63 | 3.47 | 1.02 | 1.94 | 4.94 | 2.86 | 1.19 -429| .453) .470) 1.80 
1928-29 .668} _ .640} .943 | 1.68 | 2.08 | 4.02 | 4.90 | 3.02 .785| .474| 636 449 
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Montsaity Mean DIscHARGE IN SECOND-FEET PER SQUARE MILE 


West Branch of Naugatuck River at Wigwam Dam, near Thomaston, Conn. 
(Drainage area, 17.8 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. | for 


1908 = = a: 3.147 3.55 | 3.15:]. 1.62 } 1.82 .528 184 183 070) - 
1908-09 -146} .175} .440) 1.50 | 4.39 | 3.56 | 5.97 | 2.26 -460 O81 136 118) 1.60 
1909-10 ~822) 258) 79%) 4.37) 2.98 | 4.92 | 2.02 | 1.58) 1,96 169 260 121) 1.63 
1910-11 .063) .700) .764) 1.40 | 1.16 | 2.64 | 2.94 -616) .441) .164 275 664) .986 
1911-12 | 4.79 | 2.96 | 2.02 -896) 2.25 | 5.88 | 3.09 | 2.75 3292) 2056 084, .062| 2.09 
1912 -282| 1.02 | 1.71 = = = = = = = = = 3 
1923 = = = 2.91 | 1.14 | 4.61 | 2.73 | 1.31 -49 15 -06 -12 = 


1923-24 | 1.03.) 1.02} 2.99 | 3.29 -s2 | 2.62} $.92.) 2.12 a09 13 -09 ON BO 
1924 38 -38 . 86 = - - - - 5 = = 


Note. — Data furnished by the city engineer, Waterbury, Conn. 


Montuiy MEAN DiscHARGE IN SECOND-FEET PER SQUARE MILE 


Otter Creek at Middlebury, Vt. 


(Drainage area, 615 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June | July | Aug. | Sept. ‘ere 
ear 
1903 = = a = = = 3.20 FOO2| O27], sw25\| °.678 494 
1903-04 .880} .701| .626) .602) .650) 2.76 | 3.58 | 2. 59 766) .644 647| 1.07 | 1.29 
1904-05 | 2.00 -886) .488 E390 2374 1.74.) 4280 | 2-42.) 4597 | 1.47) 1555..) 2.55 0164 
1905-06 .960} 1.02 | 1.58 | 2.28 | 1.16 | 1.46 | 5.09 | 3.04 | 2.78 $343 tL 20: 685! 1.89 
1906-07 .810) 1.41 .795| 1.56 .569} 1.69 | 3.77 - - - - - - 
1910-11 .629} .930) .813) 1.95 .813| 1.46 | 3.90 | 1.42 629| .465 659 797| 1.21 
1911-12 | 1.56 | 1.42 | 2.02 .976| .894) 2.60 | 5.90 | 2.52 98 La ly) 611| 1.03 | 1.84 
1912-13. | 1-65 | 2.18 | 1.62) 3.46 | 1.58 | 4.11 3.87 | 2563 07 507 416 414) 1.87 
1913-14 .883} .909| .946| .722) 1.06 | 2.20 | 6.67 | 2.91 629 566 603 605| 1.56 
1.975) 1.90 711 398 958 566 410 966 


1914-15 .491] .626) .418) 1.32 ; 1.90 


1915-16 .511| .598] 1.06 | 1.97 | 1.74 1.58 | 4 2 
1916-17 .563} .802| 1.27 | 1.01 e222. OS d.95: 1 4- 
1917-18 .854) 1.31 .551| .428) 1.56 | 2.94 | 3 2 
f97S=19 0.46 | 1.98 } 177 | 1.97 .933| - .278) 3 1 
1919-20 | 1.29 | 2.46 | 1.72 444 - = 


1928-29 -831| .967| .941| .870| .525| 3.71 | 4.31 | 4.72 | 1.13 


———————————— a 
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MonruLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Winooski River at Montpelier, Vt. 


(Drainage area, 420 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. Ho 
ear 
1914 = = =- = = = = = - <450| 231), 23000 
1914-15 .319} .536| .300) .888) .855} 1.10 | 2.20 945, .495 910} .705} .307| .795 
1915-16 .336| .448) .967| 2.01 | 1.27 | 1.54 | 4.24 | 2.01 | 1.75 550} .429) .383) 1.32 
1916-17 .552| .874) 1.11 .655| .438] 2.20 | 5.07 89 | 2.93 757| <721| 426) 147 
1917-18 | 1.56 | 1.01 .564, .374| .817| 2.50 | 4.59 84 | 1.04 459| .764) 1.25 .40 
1918-19 | 3.14 | 2.55 | 1.79 | 1.25 586| 3.71 | 4.14 | 2.45 .745 331) .267| .698) 1.81 
1919-20 | 1.49 | 1.94 | 1.37 .600 521] 3.62 | 6.57 | 1.98 .526 690} .617| .933| 1.74 
1920-21 | 1.56 | 1.10 | 2.55 | 1.11 78S S74 2S 605, 381 331| .374| .143) 1.41 
1921-22 . 386} 1.05 | 1.17 -619 462| 3.62 | 6.83 | 1.54 | 2.35 | 1.01 .560| .424) 1.67 
1922-23 414) .483) .486) .943) .533] 1.16 | 5.86 | 2.24 971 400) .317| .336) 1.18 
1928-29 ~<645)". 867). 2576) 912). 379) 3.52 | S.05 |. 2-76.) 2-08 .610; .469) .410) 1.44 
MontHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Winooski River at Richmond, Vt. 
(Drainage area, 985 square miles) 
: Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. for 
Year 
1903 - - - = = = = ee - -694) .412| .197 
1903-04 .525| .626) .680) .731|} .507) 2.00 | 4.30 | 2.54 -490) .370) .441] 1.05 | 1.19 
1904-05 | 1.94 ,608) 462) ..381| <355) 4.200) 3.22 | 4.62 | 1.54 | 1.64 4.1.95 | oe38 ese 
1905-06 924124 | 2.29) 2.29) 2.2001 4.00)! 5.08 1S. 28) ba -975| .768 624| 1.70 
1906-07 . 844) 1.42 . 885) 1.39 -500} 1.62 | 5.09 = - - a <= 


MontTHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Mollys Brook near Marshfield, Vt. 


(Drainage area, 24 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March) April | May June | July | Aug. | Sept. ee 
Year 
1920 = = = = = = = = = = 1.88 | 2.63 = 
1920-21220 soa 202) ald 000 Seat are. -862} ,567} .471 410) .143) 1.60 
1921-22 -471|  .975| 1.00 2467)" 7.385) 3,050 7e83 1 2c eae Se eS 7 -767| .800) 1.85 
1922-23 -729| .679) .558) .946} .608| .875] 6.12 | 2.90 | 1.08 -675| .671| .488) 1.36 
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Montaty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


North Branch of Winooski River at Montpelier, Vt. 


(Drainage area, 78 square miles) 


M 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. a 


1909 = = = = = = = = F720 23510 -336l.-2478\0 = 
1909-10 | .474| .743| .442| .866| .641| 7.22 | 3.63 | 2.60] 1.83 | .479| .615| 1.13 | 1.74 
1910-11 | 1.21 | 1.47 | 1.09 | 1.47 | .513) 1.03 | 8.81 | 1.78 | .556| .450| .262| .659| 1.60 
1911-12 | 2.06 | 1.65 | 4.47 | 1.41 | .769| 2.95 | 9.10 | 3.78 | 1.63 | .242] .422] 1.02 | 2.46 
4912-13 | 2.19 | 2.15 | 1.54 | 2.56] .961] 6.41 | 3.26 | 1.41 |. .522| .195] .078] ©.112] 1.79 


1913-14 .603| .744) .751} .449) .385) 2.00 |10.9 2.41 -259}' -. 415) 313) .600) 1.65 
1914 -574} 1.02 -963| = = - - = = 


MontTHLy MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Dog River at Northfield, Vt. 


(Drainage area, 47 square miles) 


YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. eae 
Year 
1909 i = = = = = c= = 1.44 ~256) .495)  .202) <= 
1909-10 2207} : 346) ..351) = - P56 et 9S0) dass A 7S c= .187 551| — 
1910-11 .596; .900, — - - = 4.66 ; 1.43 500, .202 198 385| — 
1O0I—12 4132.) 1225) 2.72 LOST MATOS 1a 2 dice Sek We SZ 270 245) 63801 72 
1909-15) 4) .549|| 2.19) 1.62) | 2.47 7755) 6.62 | 3.50 | 1.73. ~889| .. 247) (117) © .136) 183 
1913-14 .881| 1.49 | 1.38 .543| .489) 2.06 10.2 See .568| .506| .270) .262| 1.82 
1914-15 .300| .649| .568| 1.23 | 2.77 | 1.62 | 3.49 1.05 -509| 1.46 .947| .347| 1.23 
1915-16 .400| .487| .777| 2.45 | 1.93 | 1.96 5.00 | 2.28 | 2.06 .902| .389| .313]) 1.57 
1916-17 443} .894) 1.13 .936| .702) 2.13 | (crises 8a AACS Ue ere zeae | 783 623 338) 1.72 
1917-18 | 1.35 | 1.30 .596| .372| .904| 2.94 | 6.06 | 2.11 840) .355| .538) 1.14 | 1.54 
1918-19 | 2.72 | 3.30 ; 2.45 | 1.83 ,834| 6.11 , 5.49 | 3.40; 1.15 330; .249| .594 2.38 
1919-20 | 1.34 | 2.32 | 1-87 617| .481| 7.79'| 8.94 | 2.68 .902| .698| .387| .609| 2.38 
1928-29 | 5.58 .937| 1.06 | 1.67 .735| 4.88 | 6.75 | 3.02 S821). 448) 1171 PASO aed 
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MontHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Lamoille River at Cadys Falls, Vt. 
(Drainage area, 280 square miles) 
Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March} April | May | June | July | Aug. | Sept. on 

ear 

1913-i4 -671| .754) .761) .443) .400) 1.30 | 6.07 | 1.99 -371; .600) .400) .511] 1.19 
1914-15 604) .857) .618} .757) 1.75 | 1.06 | 2.99 -936| .507| 1.02 768} .525) 1.02 
1915-16 .707| +.868| 1.03 | 1.89 | 1.43 | 1.54 | 4.50 | 1.69 | 1.70 -750| .654| .593) 1.44 
1916-17 900} 1.36 | 1.44 | 1.11 <674]) 2201 5.78 | 1295" 2. 66u) 257 489 -900) 1.85 
TOU —18 a 2582 a Loi st57 ~639) 1.09: |) 2.25: | 5.39 -16 | 1.54 -596) .514) 1.41 | 1.72 
TOUS=195) S520) 2.433441. 93. 1 1.36 .789| 3.19 | 4.86 | 2.45 . 964 432! -319} .700; 1.89 
1919-20 | 2.09 | 2.63 | 1.28 -618) .518} 3.36 | 6.79 | 2.00 511} .554| .682] 1.01 | 1.84 
1920-21 | 1.78 | 1.49 | 2.64 | 1.32 .700} 5.79 | 2.41 -611! .489) .287| .379) .375| 1.53 
1921-22 -464) 1.34 | 1.22 .518} .393) 3.64 | 6.50 | 1.25 2.78 -889) .504) .389) 1.66 
1922-23 -482} .607; .500) .850} .421) 1.06 | 6.50 aS. | 1233 -450} .400; .514! 1.27 


MontaHty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Lamoille River at Johnson, Vt. 


(Drainage area, 324 square miles) 


Mean 
YEAR Oct. | Nov. | Dec. | Jan. | Feb. |March] April | May | June July | Aug. | Sept. | for 

Year 
1910 = = = = - - = - = 475) .491 257 a) = 
1910-11 .719) 1.09 - - - - = = 2432) .273) ©. 307) 454) = 
1911-12 -960}-1.26 | 2.60 | 1.23 .463) 1.54 | 8.64 | 2.94 | 2.14 ~S0ol 4, SSL -907| 1.96 
1912S e218 2 290) d674) 258) 480) 602 || asa 1.32 .781 556} .441 420} 1.94 
1913 704) = .923) 1.44 = - - _ - - - = 
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Montsarty MEAN DISCHARGE IN SECOND-FEET PER SQUARE MILE 
Missisquot River near Richford, Vt. 

(Drainage area, 445 square miles) 

| | 
YEAR Oct. Nov. | Dec. | Jan. | Feb. |March| April | May | June | July | Aug. | Sept. ee 

| Year 
1909 = = = rig = = — 2.09 *,982} .497) .253) .690) — 
1909-10 | 1.44 | 1.87 | 1.24 | 1.46 | 1.01 | 5.70 | 3.77 | 3.16 | 2.00 368) .561| .365] 1.92 
1910-11 | 1.45 | 1.90 = <— = = = ee = 238} .272| .676) — 
1911-12 | 1.18 | 2.31 -45 1.46 -562| 1.69 | 9.71 | 3.35 | 2.94 124) .710) 2.45 | 2.56 
1912-13 | 2.34 | 3.37 | 2.02 ; 2.81.4).1236.41.6-:54)), 3260), £729") 1.03 2506), ..247| 26702 .480 
1913-14 674| 1.09 | 1.24 .506| .404| 2.25 | 6.74 | 1.77 .195 276| .240)- .613) 1.33 
1914-15 G58) 2296 | POF | 1.524} 2.57 | 2.02) 4.25 || 1.29 .479| .640) .454 310} 1.27 
1915-16 19101 1°94 | 451 | 2.84 | 2.29 | 2.06.) 6.76 246 | 2.63 .26 -636| .494) 2.14 
1916-17 | 2.08 | 2.07 | 1.84 nee Bl stO4 229°) 7235 43/08") "3. 10 55 | 1.56°| 1.02 | 2.34 
1917-18 | 3.55 | 2.00 645) .353, .933] 2.43 | 6.88 | 2.13 | 1.60 816] .661] 2.52 | 2.04 
1918-19 | 4.90 | 3.62 | 3.37 a 670| 4.36 | 5.96 | 2.49 903) .292} .389] 1.96 | 2.58 
1919-20 | 3.26 | 4.54 | 2.40 472, 1346, 2.31 = = .764) 1.92 .483) .847) —- 
1920-21 | 1.99 | 1.92 | 3.98 | 4257 .944) 1.91 _ = 52998). 2220), . 292 129 
1921-22 .706| 2.04 | 1.40 .503 .450| ,387| 6.63 | 1.36 | 4.79 | 1.16 .930} .303) 2.01 
1922-23 .463} .910) .708) .730 .427| 1.31 |10.0 chile ee Ne i | -467| .254| .447) 1.77 
1928-29 | 3.21 | 2.56 | 1.78 ) 1.02 1665] 6227 16.85 1 4.02 | 1.47 | 1.267) 2445)" .4721 2,52 

i 


Montuty MEAN 


DISCHARGE IN SECOND-FEET PER SQUARE MILE 


Clyde River at West Derby, Vt. 


(Drainage area, 150 square miles) 


ean 
YEAR | Oct. | Nov. | Dec. | Jan. | Feb. [March April | May | June | July | Aug. | Sept. se 
ear 
1909 = = = i= — = = - 1.18 5568) 7.264) 452 
1909-10 | 1.06 .893] .833) 1.13 ,873| 3.00 | 4.56 | 2.43 | 2.03 | ,645) .445) 1375) 1.52 
1910-11 461 75S) -Sa7) 6803) 325) 485 4,45.) 3.72 .840| .416) ~.341] .379) 1.13 
1911-12 .867| .980) 2.13 | 1.30 .600| 1.40 | 6.53 | 3.01 | 2.79 .601 V013\ 1.25 0d So 
TOMQ=13,. 127 | Aad. LoS) || 225 1.25 | 5.33 | 4.43 | 1.41 | 1.30 640) .471 2353) 1,83 
1913-14 .840] 1.00 .840| .618} .607} .913| 5.09 | 3.70 720| .525| .374 SA Aico | 
1914-15 .498} .603 G20 TOO! 1223.) 1.38 | 2.52 || 1.66 .867| 1.29 .987| .635| 1.08 
1915-16 +733|  .893| .980) 1.73: || 1.59 1.07 | 4.35 | 2.80 FG4 | doO Nad 8, .627| 1.65 
1OIG-t 7) | 1.08) ) 4.10 281 873| .624| 1.05 | 5.07 | 3.33 193) (eda dS! lade S6 Ht Os a0 nv 
1917-18 | 2.39 | 2.77 ~853]' .512|| «787) 1.47 5.49 | 3.43 | 1.65 | 1.26 12501 S20) dao) 
1918=19 |'3,42))) 3.73.) 198 || Wee! 433) 2.10 | 5.01 | 3.10 | 1.21 . 840 713) 1,05.) 2.18 
1920 = = - = - = - 2,02 | 1.05 | 1.34 .893) 1.05 - 
1920-21 {2890460 || e2e 51 35 .840} 4.50 | 3.63 | 1.30 .780| .391| .384| .388) 1.65 
1921-22 544i) ta23) 1 ok .707| .497| 2.21 | 7.60 DEST 021 ali cls, 4622) = - 
1922-23 .417) .530) .536| .827 .643| .620) 4.97 | 4.83 1.44 Hi 514, .651] 1.39 
1923-24 993] 1.68 | 2.21 | 1.95 | 1.05 | 1.21 4.73 | 5.42 .800| .847| .987| 3.49 | 2.11 
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Pror. H. K. Barrows:* Mr. Kinnison and I agree in respect to 
the manner of publication of the stream-flow data of the Geological 
Survey. It seems to me a mistake to have statistical data of that 
nature published on the basis of a year beginning the first of October. 
All such data should, to my mind, begin with the first of January. The 
idea is perfectly sound that in studies of precipitation and run-off the 
water year should commence in the fall. On the other hand, some one 
may wish to begin the year on October 1 and others on the first of 
November. On the whole, I think it would be very much more con- 
venient for general use and comparison with other statistical data to 
have the information arranged on a calendar year basis, beginning 
January 1. 

Mr. Kinnison referred briefly to what he did in Vermont in getting 
flood-flow data at the time of the 1927 flood. I think he is entitled to a 
great amount of credit for his activity and energy in gathering those 
data so promptly and so widely after the flood — embracing an oppor- 
tunity which probably will not occur again for many years. As prob- 
ably many of you know, he has prepared a reportt on that flood which 
includes a great many measurements of flood flows in New England 
obtained at that time. It represents a most valuable compilation of 
data. 

There is one other matter which occurred to me as I was looking 
at the slide which showed the river control. In the early days of the 
Geological Survey we attempted to do a little work of that nature. We 
had a station on the Westfield Little River near Blandford, west of 
Springfield. We were cramped in those days in the matter of funds, 
but in this instance, by co-operating with the city of Springfield, we 
were able to do more detailed work. We had a weir installed near the 
current meter station and succeeded in getting about six months of 
parallel records. As I recall the results, they showed a rather per- 
sistently larger discharge by the current meter records as compared 
with those based upon the weir readings — about six or eight per cent 
higher.f 

This was a rough mountain stream, so we thought we would remove 
some of the worst of the boulders near the section used for the current 
meter gagings and proceeded to blow them out with dynamite. Inside 
of a month there was a freshet, and the bed of the stream was rolled 


* ; ‘ : 
Professor of Hydraulic Engineering, Massachusetts Institute of Technology, and Consulting 
Engineer, Boston. 


t+ ‘‘The New England Flood of November, 1927’’ — Water Supply Paper 636-C, United States 
Geological Survey. 


$ See Water Supply Paper 241, p. 167. 
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rather more full with boulders than before we started our clearing work. 
So we discontinued further river improvement. 

There are many interesting details in Mr. Kinnison’s paper which 
might be discussed if time permitted. 

Howarp M. TuRNER:* I was interested in what Mr. Kinnison 
said about the daily duration curve as useful for obtaining power esti- 
mates. It is true that the use of monthly figures averages on the side of 
giving too much water in the lower stages. On the other hand, on many 
of our New England rivers the use of the daily duration curve gives too 
low an estimate of power on account of the fact that the low flows on 
Sundays are included as daily flows. Most large power plants, and in 
fact even small ones, have sufficient mill pondage so that they can store 
the low flows over the week-end, and the week therefore becomes the 
significant figure. A duration curve based on average weekly flow gives 
more accurately an idea of the character of the river for power use 
than a duration curve based on days. 

I have made a brief comparison of the daily and weekly figures of 
the flow of the Merrimack River at Lawrence for the thirty-five year 
record from 1880-81 to 1914-15, as shown in the table below: 


Days OF DEFICIENCY IN DISCHARGE 
i 


Discharge in Cubic Feet 
per Second per Square 


Average Days of 


Discharge in Cubic ; 
Deficiency from 


Average Days of 


2 ae Bae ie res te Ae Deficiency by Days Weekly Average 
800 PLT 2 1355 = 

1,000 2A Mey 1525 0.057 
1,500 .322 24.0 9.20 
2,000 .433 45.2 41.40 
2,500 .540 83.3 89.0 
3,000 .643 PLS 123.10 
3,500 .750 150.0 147.20 
4,500 .965 190.3 186.50 
5,000 1.075 206.0 200 .00 


Considering a flow of 800 second-feet (.172 cubic feet per second 
per square mile of gross drainage area) the daily duration curve shows 
a deficiency below that flow on an average of two weeks per year. The 
weekly averages, however, show no week during the whole period when 
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the flow was 800 feet or below. In the same way, taking 1,000 cubic 
feet per second there were only two weeks in the whole thirty-five years 
of weekly record when the flow reached 1,000 second-feet (.215 cubic 
feet per second per square mile gross drainage area) or lower, whereas 
on the daily basis it shows over two weeks average every year. When 
the flow was 1,500 second-feet (.322 cubic feet per second per square 
mile gross drainage area) the daily duration curve shows twenty-four 
days of deficiency, whereas on the weekly basis it shows only nine days. 

This discrepancy between the weekly and daily figures decreases 
as the flows get larger, up to about .5 cubic feet per second per square 
mile, after which they give about the same results. 

Thus, in considering the low flows, which are often of great impor- 
tance, particularly from a point of view of prime power capacity, the 
daily duration curve should be used with caution and the week is a more 
significant period of time on which to base power estimates due to the 
effect of the mill pond’s availability to store the week-end flow over 
Sundays and distribute it throughout the week, thus evening up the 
variation in river flow due to Sunday pondage from plants upstream 
which is reflected in the daily stream-flow records. 

Mr. Kinnison’s interesting account of the comparison between 
Professor Allen’s measurement of the water used by the Bellows Falls 
wheels by the salt-solution method and the current-meter measurement, 
made at the same time, reminds me of another comparison which was 
made when a water-wheel test was made at Turners Falls on the Con- 
necticut River when that plant was first put in operation in 1916, where 
the current-meter measurement was compared to a measurement by 
volume in the forebay and canal above the plant. 

The current-meter measurement was made in a flume built in 
front of the unit to be tested. It was made by the method of integrating 
in vertical sections, that is, the meter was moved from the surface of the 
water to the bottom and back again at a uniform rate, thus averaging in 
its reading the velocities from top to bottom of the traverse. Two 
improved Fteley-Stearns meters were used, starting at the sides and 
making vertical traverses every 214 feet across the flume. The volu- 
metric measurement was made as follows: across the end of the new 
canal, which was an extension of an old canal, a very tight bulkhead 
had been built for construction purposes with gates in it. This enabled 
a length of canal of about 2 miles, with a forebay in its lower end, to be 
closed off completely, and made it possible to measure the total amount 
of water used during a given time by the amount the water surface was 
drawn down. Gauges placed at intervals along the canal were read 
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during the length of the test, which amounted to about forty minutes, 
and the area of the canal being known the total amount of water used 
was figured. Leakage was estimated by closing the gates at the upper 
end of the canal and measuring the amount that the canal dropped 
during the night. 

The comparison of the two measurements, after all corrections had 
been made, showed the bulk measurement 3 per cent greater than the 
current meter in one case, and .5 per cent greater in the other. The 
test was made in February, which may have affected somewhat the 
accuracy of the measurement by volume, though I know at the time 
we felt that the corrections that were applied should adequately cover 
any questions of ice involved. 

Epwarp A. GRausTEIN:* I thought Mr. Kinnison’s paper was 
an excellent one and I haven’t any comments to make which would 
improve upon it. There are, however, two things which I would like 
to mention as very interesting to me. 

One is the long-term record of run-off. Some of our records in New 
England have covered a period of forty to fifty years or more, and a 
study of those long records indicates that even up to the present time 
they still don’t show a true average. For example, one of our longest 
records indicates a steady decrease in the amount of flow from the 
beginning to the end of that period. This is explained, I believe, by 
the accompanying gradual and equally steady decrease in rainfall. 
During this period there have been three distinct cycles of run-off from 
fifteen to twenty years in length, each one starting and ending with a 
period of low run-off with intervening years of high run-off. The con- 
clusions reached regarding decreasing flow which refer only to this 
particular stream were based on a comparison of the average rainfall 
and run-off in each of these three cycles, which eliminated their effect 
in studying the entire period. I believe that this decrease in rainfall 
and run-off may be taken as an indication of the existence in New 
England of a still longer climatic cycle, producing small but definite 
changes of consequence in the average rainfall and run-off over long 
periods of time, the proof of which can be established by continuous 
accurate measurements of both rainfall and run-off. To summarize, I 
believe that a river record to be of most value ought to cover a very 
long period of time, a point which Mr. Kinnison has already discussed, 
and also that in an interpretation of such a record sufficient rainfall 
stations should be established in the drainage basin so distributed 
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as to furnish an equally reliable estimate of the rainfall in the 
area. 

Another thing which has been very interesting to me is the peculiar 
diminution of the rate of flow noted in most of our rivers as the drain- 
age area gets larger. On both the Merrimack and the Connecticut 
this is a marked characteristic of the flow. Near the head waters of 
both streams the run-off is well in excess of 2 second feet per square 
mile, and approaches and in cases exceeds 3 second feet per square mile 
on the smaller tributaries draining areas whose average altitudes equal 
or exceed 2,500 feet, whereas at the mouth of. the rivers the run-off is 
much reduced, —in the case of the Merrimack, to less than one-half 
the maximum rate, or 1.5 second feet per square mile. This discrep- 
ancy, I believe, can be partially but not wholly accounted for by the 
decrease in precipitation with the general gradual decrease in altitude 
of the drainage basin. 

If one considers the flow from the intervening drainage area be- 
tween two gaging stations on such a stream or the increment of flow 
from the additional drainage area below the upper station, and deducts 
the recorded flow on any tributaries in this additional drainage area 
and on which gaging stations are maintained, it will sometimes be 
found that the rate of flow from this remaining additional drainage area 
will be smaller than any of our New England stream-flow records. For 
example, if one deducts the record of flow of the Merrimack at Franklin 
Junction from the record of flow of the Merrimack at Manchester, 
and also deducts the recorded flow of the tributaries in the intervening 
area between these stations, namely, that on the North Branch of the 
Contoocook near Antrim, on Nubanusit Brook near Peterboro, and on 
the Suncook River at North Chichester, one finds at low-water seasons 
of the year that the rate of flow from the remaining drainage area is 
very small. 

I was very much interested in studying the reason for that, and it 
seemed to me after considering the various factors involved that water 
was being drawn from the river through subterranean channels, prob- 
ably in a uniform manner along its course into the porous sands de- 
posited in the wide valley of the main stream between Franklin Junc- 
tion and Manchester, and also into similar deposits along the Contoocook 
and Suncook rivers, the water thus withdrawn, either being evaporated 
continuously from the ground surface of the lower areas of this sand 


plain or possibly serving as well to increase the ground-water storage 
in this area. 
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I thought that this would be of interest. It is simply an opinion of 
my own that after the effect of the smaller amount of rainfall has been 
taken into consideration the gradual, unexplained decrease in rate of 
flow of water in our larger rivers, with increase in drainage area, may 
be accounted for under similar circumstances in this way, and while 
several facts have been brought out which indicate that this is a correct 
solution, there are others which do not and there are others undetermined. 

In closing I should mention that Mr. Kent and Mr. Crosby as well 
as myself were interested in this matter and have co-operated in fur- 
nishing and analyzing data in an investigation which is unfinished, and 
that this conclusion is one in which they may not agree. 

TRUMAN H. SAFFORD* (by letter): Mr. Kinnison has given us a 
very clear picture of the collection and use of stream-flow data. In the 
course of his paper he has described in detail the method most com- 
monly used by the United States Geological Survey in obtaining the 
record of flow of a stream — by rating a natural control. I would like 
to discuss briefly another method of obtaining stream-flow records 
applicable in a more limited field. 

Frequently it is desirable to obtain stream-flow records on a stream 
where all the available fall has been developed, so that the river is 
virtually a succession of pools with no quick water between, affording 
an opportunity for rating’a natural control. In such a case it may be 
possible to obtain stream-flow records by using the records of operation 
of water-power plants and obtaining the flow as the sum of that used 
through the water wheels and wasted over the dam. This method is 
open to the objection of being laborious, both in the work of rating the 
station and working up the results. 

To rate such a station properly there must be a good measuring 
section in the waterways, affording an opportunity both to measure the 
discharge of the wheels of the water-power plant under all operating 
conditions, and to measure the flow over the dam. On dams which 
carry flashboards, and this of course is true of most of them, frequent 
measurements are necessary to define the stage discharge relation when 
the boards are in bad shape. Furthermore, there is the practical diffi- 
culty of having a large number of individual observations taken by plant 
operators honestly and intelligently made. 

In many cases when a station of this type is established, it is possible 
to work up several years of back records, making the record available 
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over a longer period of time than would be otherwise possible. There 
is also apt to*be less difficulty in working up the winter record due to 
ice trouble than with a natural control. 

There are several examples in New England of this type of station, 
the most famous being perhaps the record of the Merrimack River at 
Lawrence, maintained by the Essex Company and published by the 
United States Geological Survey. Another record of the same general 
type is that of the Kennebec River at Waterville, Maine, maintained 
by the Hollingsworth & Whitney Company and published by the 
United States Geological Survey. 

The Metropolitan District Water Supply Commission, in co-opera- 
tion with the United States Geological Survey and the United Electric 
Light Company of Springfield, have established a station on the Chicopee 
River at the power company’s Bircham Bend plant. The record is 
worked up from automatic recorder charts which give the head and 
tail water level and the wheel governor openings. A station has been 
established on the Swift River by the Metropolitan District Water 
Supply Commission in co-operation with the Otis Company at their 
Boston Duck Mills plant at Bondsville (Palmer), Mass. At this station 
very close agreement has been obtained with the West Ware station of 
the United States Geological Survey, about five miles above. 
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AWARDED TO THE LOWEST BIDDER 


By Edward Grossman 


Once upon a time, as the fairy tale 
hath it, the construction business was 
mere guesswork; now, in our civilized 
and systematized present, construction 
bidding is almost a science, comparing 
favorably with arithmetic, which, as we 
all know, is an exact science, as will be 
seen from the following example. Ina 
certain college not far from here a class 
in thermodynamics was given a prob- 
lem to do. All the data were given, 
each item being labeled. All the stu- 
dents had to do was to substitute the 
given value of each item for the item in 
the formula, move the slide on the slide 
rule, and get the answer. There was a 
variation of 40 per cent between the 
lowest and the highest. Construction 
bidding, if public work is any criterion, 
is as exact a science as the aforemen- 
tioned students’ arithmetic. 

Conditions are such that a great many 
constructors do not care to bid on public 
work for fear of “crazy bids.” This 
year it is likely that there will be a pre- 
ponderance of public work, so that un- 
less some brake is applied to cut-throat 
bidding, many constructors will con- 
tinue without work, finally causing a 
mad scramble, with subsequent worse 
demoralization than exists at present. 

Theoretically, every constructor has 
an equal chance to bid on public work; 
practically he has not. In practice a 
premium is put on irresponsible bidding, 
because no safeguards are applied in the 
selection of bidders. On a recent army 
job — a housing development — 85 sets 


of plans were distributed to all who had 
$25 to deposit for them. Of the 85, 
there were about 47 constructors. 
Seventeen bids actually were turned 
in. There was a difference, between the 
low and the high bids, of approximately 
$285,000 on a job having an “average 
bid” of $517,300. 

““Crazy’’ bids do not make for profit- 
able jobs, and usually an unreasonably 
low price may be considered a sign of 
incompetence or carelessness. Mis- 
takes are, of course, made by all at 
times, — no one is perfect, — but ap- 
parently, in bidding for construction 
work, many bidders are making mis- 
takes all the time, either accidentally or 
intentionally, and this does not make 
for a healthy condition in the construc- 
tion industry. 

Several examples of recent bidding 
on public work follow. These will no 
doubt be instructive, possibly enter- 
taining, and, perhaps, give an answer 
to the question why an estimator acts 
wild nowadays. These examples com- 
prise bids on federal, state and city 
work. 

1. Senior High School (14 bids). A, 
$221,500; B, $225,000; C, $238,000. 
Second highest, $271,177; highest, 
$306,500; average, $250,336. 

2. Bathhouse. — This project is in- 
teresting because it was figured twice, 
plans and_ specifications not being 
changed in any very important par- 
ticular. 

(a) First bidding (9 bidders): A, 
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$46,770; B, $55,900; C, $60,500; 
D, $60,550; E, $61,350; F, $63,099; 
G, $63,850; H, $67,969; I, $69,400. 
Average, $61,043. 

(b) Second bidding (9 bidders, not 
all the same): J, $53,100; K, $53,300, 
(awarded contract); A, $55,307; D, 
$55,750; G, $58,150; C, $58,300; 
L, $58,500; M, $59,690; E, $59,700. 
Average, $55,755. 

3. Sewer. — A, $219,650; B, $235,627; 
C, $259,193. Average, $238,157. Engi- 
neer’s estimate, $244,671. 

4, Street. — A, $88,327; B, $91,843; 
C, $93,788. Average, $91,319. 

This, for a change, is a good line of 
figures. The interesting part is that the 
engineer’s estimate for this work was 
$119,740. 

5. High School (8 bidders). — A, 
$893,000; B, $898,000; C, $916,400. 
High, $1,060,000; average, $944,725. 
Nearest bid to average, $945,000. 

6. Bathhouse (17 bidders). — A, 
$107,554; B, $116,385; C, $118,000. 
High, $168,000; average, $134,063. 
Nearest bid to average, $133,500. 

7. Jail (17 bidders). — A, $79,960; 
B, $84,487; C, $89,421. High, $113,000; 
average, $98,664. Nearest bid to aver- 
age, $98,617. 

8. Armory (20 bidders). — A, $57,557; 
B, $59,500; C, $59,720. High, $78,900; 
average, $67,280. Nearest bid to aver- 
age, $67,246. 

In connection with the tabulations it 
should be noticed that in cases where 
the average bid runs noticeably higher 
than the three lowest given, the latter 
are excessively low, the majority of the 
bids running higher than the lows. 
Thus, for example, on the armory 
(Project 8) the three low figures were 
all alone in their glory, the other figures 
being noticeably’ bunched at between 
sixty-five and seventy thousand dollars. 

Such lists of bids could be prolonged 
indefinitely, as we all know. What is the 
reason for such bidding? It must be 
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admitted that some plans and specifica- 
tions leave much to be desired. There 
are plans, indeed, so poor that it is 
doubtful whether their originators them- 
selves would be able to take off quan- 
tities from them if they saw those plans 
for the first time. Most plans are, 
however, reasonably clear. The plans 
on Projects 2, 7, and 8 were remarkably 
so, the only possible uncertainties being 
about $500 worth on Project 9, and not 
over $300 on Project 13. Yet note the 
range in prices. 

Where the plans and specifications 
are reasonably clear the only explana- 
tion possible for variations in bids is 
that people who do not figure properly 
are allowed to bid on work in the hope 
that a bargain may be had. There are 
very few bargains in this world. Allow- 
ing people who do not figure profit, or 
are careless, to bid on work, only mili- 
tates against properly qualified con- 
structors who are in the business to 
make a living and not for their health. 

Some engineers and architects con- 
sider it feathers in their respective hats 
when constructors are awarded their 
work at prices way below what they 
hoped the cost would be. It is no mark 
of distinction at all. It is rather an 
indication that something is wrong 
somewhere, just as something is wrong 
when bids vary greatly on a job having 
reasonably clear plans and_ specifica- 
tions. 

A remedy must be applied, and ap- 
plied soon, or complete demoralization 
will set in. At present we are only on 
the way to it. 

The first thing to do is to make sure 
that plans and specifications are clear, 
so that one does not have to learn legal 
phraseology or “pidgin English,” or 
both, in order to understand them. 

Once having made sure of the plans 
and specifications, the bidders must be 
weeded out. One way is by means of 
the certified check, which is usually re- 
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quired with the bid on public work. A 
sort of test should also be applied. 

With regard to the check the sug- 
gestion is that the certified check should 
be insisted on. It is customary to ac- 
cept, also, bank treasurers’ checks, just 
so long as the city or state is protected. 
But the constructor should also be 
protected. The bank cheek is a sort of 
accommodation loan, but the certified 
check is an immediate and direct drain 
on the financial resources of the bidder, 
for the amount of the certified check is 
at once deducted from his bank balance. 
There is no reason why some bidders on 
a public job should be so penalized 
while others ‘‘get away with it.”’ 

A bidder desiring a set of plans should 
also be asked to show how he has been 
bidding on a few previous jobs, so that 
it may be known whether or not he is 
erratic. If five or six consecutive bids 
show him too high on one, or too low on 
the other, or give other signs of fluctu- 
ation, he should not be allowed to figure; 
also, his methods of doing business 
should be scrutinized. 

Objection to these tests might be 
raised on the ground of discrimination, 
but such objections will be out of order, 
for it will merely militate against the 
irresponsible or careless bidders. The 
others will be sure of a chance of bidding 
on a job so that there will be a profit 
init. Construction is not a fly-by-night 
affair. A constructor is entitled to put 
a profit on his work as well as a grocer 
or a dry goods merchant. 


Under present conditions it is not 
possible for the constructor to figure 
much, if any, profit. He must get 
along as best he can, considering him- 
self lucky if he obtains his week’s sal- 
ary out of a job. This is not a healthy 
state of affairs. In order to remedy the 
situation the engineer and the architect 
must help. It will be for the benefit 
of all. 

This matter of helping distinctly 
does not mean, however, that discrim- 
ination should be allowed to enthrone 
itself. A prospective bidder should not 
be rejected because the engineer or the 
architect does not like his looks or his 
name. That is gross unfairness, and 
the constructor would be amply justi- 
fied in bringing the offending engineer or 
architect into court for interfering with 
his rights. If, on the other hand, his 
record is clear, and he can show the 
designer of the building or other struc- 
ture that he is a fit person to bid on the 
work, there is no reason why he should 
not be allowed to do so. 

It will be well, therefore, to remember 
that the constructor has rights which 
the designer must respect, but at the 
same time it is the latter’s duty to make 
sure that proper persons bid on the 
work. It is admittedly a delicate mat- 
ter, requiring absolute fairness and a 
great deal of common sense on the part 
of the engineer or architect. Can he 
rise to the situation without becoming 
a bigot? 
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PROCEEDINGS OF THE SOCIETY 


MINUTES OF MEETINGS 


Aprit 16, 1930.—A regular meeting 
of the Boston Society of Civil Engineers 
was held today in Chipman Hall, Tremont 
Temple, and was called to order by the 
President, Lewis E. Moore, at 7.15 P.M. 

There were 75 members and guests 
present. 

The reading of the minutes of the An- 
nual Meeting, held on March 19, 1930, 
was omitted, as these are printed in the 
April JOURNAL. 

The Secretary announced that the fol- 
lowing had been elected to membership 
by the Board of Government: 

Grade of Member: James H. Brady, 
James J. Healy, Theodore W. Kappler. 
Grade of Junior: Martin J. Markham. 

The Secretary announced the result of 
the letter ballot on the matter of the en- 
dorsement by the Society of the practice 
of using an Arbitration clause in construc- 
tion contracts, as follows: Yes, 229; No, 5. 
(This. matter was voted upon at the 
meeting on February 19, 1930.) 

The President announced the death of 

Lawrence E. Kilpatrick on March 19, 
1930. 
"The President introduced as the speaker 
‘of the evening Mr. H. B. Kinnison, Dis- 
trict Engineer, Water Resources Branch, 
United States Geological Survey, who 
presented a paper on “‘Stream-Flow Data, 
—Its Collection and Use”’, which was 
illustrated with lantern slides. The 
methods, equipment, records and numer- 
ous graphs of stream-flow data, with ex- 
planations of the principles of their use 
and interpretation, were presented. 

Following the address there was dis- 
cussion by Prof. H. K. Barrows, Howard 
M. Turner and Edward A. Graustein. 

The meeting adjourned at 9.30 p.m. 

Everett N. Hutcuins, Secretary. 


Designers’ Section 


Aprit 9, 1930. — A regular meeting of 
the Designers’ Section was called to order 
at 6.10 p.m. by Norman P. Randlett, 
Chairman, in the Affiliation Rooms. 

The reading of the minutes of the March 
meeting was omitted. 

The Chairman introduced Prof. T. H. 
Frost of the Massachusetts Institute of 
Technology, who spoke on “‘The Separate 
Effects of Shears and Moments on Rigid 
Frame Bents.’’ The remarks were illus- 
trated by lantern slides, showing the re- 
sults of photo-elastic studies of rigid 
frames. 

At the conclusion of the talk Professor 
Frost answered the questions of many of 
the members. 

There were 23 members and guests 
present. The meeting adjourned at 
7.15 P.M. 

LAWRENCE G. Ropess, Clerk. 


Sanitary Section 


May 7, 1930. — Preceding the meeting, 
twenty members attended dinner at Pat- 
ten’s Restaurant. 

At 7.15 the meeting was called to order 
by the Vice-Chairman, in the Chairman’s 
absence. Twenty-six members were pres- 
ent. 

The subject of the evening, a sympo- 
sium on the subject, ‘‘Actually, Now, Are 
Pigs Pigs?’’, was discussed by the follow- 
ing: 

1. Edward Wright, assistant engineer 
of the Massachusetts Department of Pub- 
lic Health, who outlined the policies and 
experiences of his department in connec- 
tion with piggeries. 

2. George C. Houser, assistant engineer 
with Metcalf & Eddy, who read a paper 
describing good engineering practice in 
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piggery construction, illustrated by mo- 
tion pictures. 

3. Frank L. Flood, assistant engineer 
with Metcalf & Eddy, who also read a 
paper on the engineering of piggery con- 
struction, illustrated by lantern slides. 

4. Prof. Gordon M. Fair of Harvard 
University, who read two official letters 
describing the results of official investiga- 
tion of a piggery at an army post. 

5. Vice-Chairman Francis H. Kings- 
bury, assistant engineer of the Massa- 
chusetts Department of Public Health, 
who spoke of his experiences along this 
line, illustrated by lantern slides. 

6. Mr. Potter, proprietor of the Breezy 
Hill Piggery in Lexington, recommended 
by Dana M. Wood to give the experiences 
of an operator of a properly run piggery, 
who contributed a valuable fund of prac- 
tical information on the habits of pigs and 
their maintenance. 

7. Mr. Edgar S. Dorr, who spoke on 
various phases of the subject, particularly 
the collection of garbage. 

Contributions to the discussion were also 
made by Messrs. Doane and Crocker, the 
latter telling of the city of Brockton’s 
piggery problems. 

The meeting adjourned at 9.30. 

GEORGE G. BoGREN, Clerk. 


APPLICATIONS FOR 
MEMBERSHIP 
[May 20, 1930] 

THE By-Laws provide that the Board 
of Government shall consider applications 
for membership with reference to the 
eligibility of each candidate for admission 
and shall determine the proper grade of 
membership to which he is entitled. 

The Board must depend largely upon 
the members of the Society for the infor- 
mation which will enable it to arrive at 
a just conclusion. Every member is there- 
fore urged to communicate promptly any 
facts in relation to the personal character 
or professional reputation and experience 
of the candidates which will assist the 
Board in its consideration. Communica- 
tions relating to applicants are considered 
by the Board as strictly confidential. 


The fact that applicants give the names 
of certain members as reference does not 
necessarily mean that such members 
endorse the candidate. 

The Board of Government will not con- 
sider applications until the expiration of 
fifteen (15) days from the date given. 


For Admission 


Howarp, JoHN W., Everett, Mass. 
(Age 25, b. Cambridge, Mass.) Graduate 
of Everett High School and Northeastern 
Polytechnic School. From July, 1927, to 
1930 have been in the employ of J. R. 
Worcester & Co. as structural engineer; 
from January, 1930, to date, with John R. 
Nichols, in the same capacity. Refers to 
G. E. Meyers, J. R. Nichols, N. P. Rand- 
lett, Thomas Worcester. 

Maccario, CHARLES V., Malden, Mass. 
(Age 21, b. East Boston, Mass.) Graduate 
of Malden High School. Is now a junior 
at Northeastern University. During co- 
operative periods have been employed by 
H. Richardson, South Harwich, as transit- 
man and rodman; by the city of Melrose, 
and by W. W. Churchill of Milton, Mass., 
in the same capacity. Refers to H. B. 
Alvord, C. O. Baird, G. B. Gee, J. W. In- 
galls, W. E. Nightingale. 


For Transfer to Grade of Member 


GInsBuRG, NATHAN, East Boston, 
Mass. (Age 26, b. East Boston, Mass.) 
Graduate of Massachusetts Institute of 
Technology in 1924. Experience since 
then: July, 1924, to May, 1925, with the 
Boston Elevated, computing stresses in 
bridges; May, 1925, to December, same 
year, with Massachusetts State Highway 
as transitman; December, 1925, to April, 
1926, with highway engineer, Norfolk 
County, as transitman; from April, 1926, 
to April, 1928, with Stone & Webster En- 
gineering Corporation, detailing and de- 
signing concrete structures; April, 1928, 
to date, with New England Power Con- 
struction Company, detailing and design- 
ing light steel structures. At present un- 
employed. Refers to J. B. Babcock, H. K. 
Barrows, F. C. Bell, H. C. Hartwell, H. L. 
White. 

Mever, GEORGE E., Norwood, Mass. 
(Age 26, b. Norwood, Mass.) Graduate of 
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Northeastern University in 1927, with 
Bachelor’s degree in civil engineering. 
During co-operative periods at the Uni- 
versity was employed by Whitman & 
Howard, town of Milton and city of 
Newton. June, 1927, to September, same 
year, was engineer with Gleason Engineer- 
ing Corporation, Wellesley, Mass.; Sep- 
tember, 1927, to January, 1930, was 
structural engineer with Concrete Steel 
Company, Boston; at present with J. R. 
Nichols, Boston, as structural engineer. 
Refers to H. B. Alvord, W. H. Gleason, 
AG. Maddox, J: RR. Nachols, iN. <P. 
Randlett. 

Watson, GEorGE N., Milton, Mass. 
(Age 28, b. Manchester, Mass.) Graduate 
of Northeastern University. From 1918 
to 1926 was employed in the Engineering 
Department of the town of Watertown as 
rodman, and later as assistant engineer; 
in the fall of 1926 became town engineer 
of Milton, Mass., which position am now 
holding, but have just been appointed 
town engineer, Braintree, Mass. Refers 
to O. D. Allen, J. H. Bowte, F. J. May- 
nard, E. C. Sargent, W. M. Smith. 


NEW MEMBERS 
Members 
CONSTANTINO ANTONELLI, 
Street, Quincy, Mass. 
JAmes H. Brapy, 31 Bertram Street, Dor- 
chester, Mass. 
James J. HEAty, 
Charlestown, Mass. 
THEODORE W. Karp_er, 190 Beach Street, 
Wollaston, Mass. 
Harotp A. PALMER, 26 Lexington Ter- 
race, Waltham, Mass. 


77 Rodman 


» (Prescott Street, 


Juniors 

Joun J. Camposasso, 44 Decatur Street, 
Arlington, Mass. 

Martin J. Marxuam, 35 Lincoln Street, 
Stoneham, Mass. 

RicHArp D. Murpuy, 27 Union Street, 
Lynn, Mass. 

Epwin J. O'Connor, 52 Pickering Street, 
Danvers, Mass. 


DEATHS 


CLayton C. ALEXANDER . April 1, 1930 
Joun V. CORBETT . May 14, 1930 
WiLiiAM L. VENNARD - . April 29, 1930 


BOOK REVIEWS 


_ ‘Le Port de New York dans son Réle 
Economique,”* by Gaston Eyskens, Lou- 
vain, Bibliothéque de l’Ecole des Sciences 
Commercials de l'Université de Louvain, 
René Fonteyn, Editeur, 1929.4 


Monsieur Eyskens has pictured the 
world’s first port from the viewpoint of a 
European economist. It is an excellently 
documented and thorough study of the 
commerce, traffic, rates and operation of 
the port based on statistics up to and 
including those for 1928, and on an in- 
timate, personal study on the ground. 

The first part describes the nature of 
the commerce, analyzing the ocean, canal, 
coastal, intercoastal, and passenger traffic; 
the commercial products handled and 
their origins; and the economic function 
of the port in the relation to the move- 
ment of these products. The very favor- 
able load factor for both foreign and coast- 
wise commerce is clearly portrayed. The 
author well points out that for any other 
country the coastwise domestic commerce 
would be international. 

The second part deals with the causes 
of the greatness of the port; its heritage 
from the past; the opening up and growth 
of the, virgin country and its natural out- 
lets; the means of communication with 
the interior and with the ports of the 
world; the piers, terminals, warehouses, 
and their equipment; and the organiza- 
tion, operation, and administration of the 
port. The picture of the development of 
the port is very happily drawn, showing 
the various factors effecting it and the 
particularly rapid progress after the suc- 
cess of the ‘‘Clermont”’ and the intro- 
duction of steam to navigation. Much 
space is given to the settlement and growth 
of the hinterland, with its three natural 
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outlets, —the Mississippi River, Great 


Lakes; St. Lawrence River, and the Mo-- 


hawk; Hudson River, — and the result of 
the construction of the Erie Canal. The 
interior means of transportation by rail, 
canal, highway, and air are described in 
detail, and the maritime transportation 
with world ports is carefully analyzed. 
There is an excellent description of the 
organization of the port, its facilities, 
movement of freight, including the com- 
mercial and administrative formalities of 
export and import operations. 

The third part analyzes the principal 
problems of the port, such as railroad net 
and connections, freight terminals, belt 
lines, and car floating; rational operation 
of the piers and equipment, and terminal 
charges. A chapter is well devoted to the 
rate structure, causes, trends, tariff wars, 
and competition between ports. Here 
Monsieur Eyskens points out the artifi- 
ciality of the port differentials, which he 
apparently considers inequitable, but he 
might have shown that the absorbed free 
lighterage cost is a tribute the rest of the 
country pays to benefit New York’s ex- 
port traffic. The final chapter foretells 
the probable future of the port of New 
York as affected by the Mississippi River, 
Hudson Bay, and St. Lawrence Canal 
routes. In conclusion, he believes that the 
experience of New York clearly shows that 
of necessity any port must establish defi- 
nite plans for development years in ad- 
vance; that the destiny of ports is best 
controlled by a public body where econ- 
omists and engineers have a preponderant 
influence; and that in the Port Authority, 
New York will find new and fertile initia- 
tive for logical development. 

Monsieur Eyskens deserves commenda- 
tion for this timely study, well done. The 
bibliography is excellent, most complete, 
and of great value in itself. This book 
should be in the library of every port 
engineer and economist. It is to be hoped 
that an English translation may soon 
render the information more generally 
available. 


* Reviewed by H. K. Barrows, Professor 0 
Technology, and Consulting Engineer, Boston. 


255 


“Flood Flows—A Study of Fre- 
quencies and Magnitudes,” by Allen 
Hazen. John Wiley & Sons, Inc., New 
York, 1930.* 


The fundamental basis for the con- 
sideration of flood flow is the ‘‘aver- 
age yearly flood,” as first defined by 
Weston E. Fuller.tf The author sug- 
gests calling this the mean flood, but 
the term as used by Fuller appears 
more specific. This factor — easily de- 
termined by a stream-flow record of 
reasonable length — gives an accurate 
measure of the flood characteristics of 
a stream. Streams may be compared 
by means of the coefficient C in the 
formula Qay.=C A®-® for average yearly 
flood. 

Instead of introducing a time factor 
like Fuller to study variation in flood 
flow, the author prefers to do this 
graphically — plotting per cent of time 
against ratio to the average yearly flood 
— favoring for this purpose logarith- 
mic probability scales. He considers 
that these curves will be skew curves, 
and considerable attention is given to 
the details of methods for determining 
skew curves that will fit such data. 

The writer does not agree with the 
author that there is ‘“‘no such thing as 
a maximum flood.’ In other words, 
that it will only be a question of time 
before a flood greater than ever before 
will occur. The writer agrees with 
Horton,{ who reasons with reference to 
rainfall that there is some, although 
perhaps unknown, limit in amount. 
Similarly with floods, there is some 
limit in rainfall, with a combination of 
other circumstances, occurring rarely 
(and perhaps not yet a matter of record 
in many localities) which will give a 
maximum flood. It is likely that in 


f Hydraulic Engineering, Massachusetts Institute of 


+ Transactions of American Society of Civil Engineers, Vol. 77, 1914, p. 564. 
t Journal of New England Water Works Association, March, 1927, p. 23. 
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some parts of Vermont this condition 
developed in November, 1927, where 
thirty-six-hour rainfalls of 9 inches and 
over occurred. 

An extensive table of flood records 
is given, including coefficients of aver- 
age yearly flood and the ratio of the 
1 per cent chance-flood (or 100-year 
flood) to the average yearly flood. The 
writer notes two rivers in this list, how- 
ever, viz., the Kennebec and Andros- 
coggin, upon which extensive storage 
control exists, where the entire drain- 
age area is used instead of that uncon- 
trolled — thus giving misleading re- 
sults. 

More space could well have been 
given to the relation between maximum 
daily floods and peak or crest flows — a 
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very important factor with moderate 
sized streams. In this connection some 
treatment of the form of flood hydro- 
graphs would be of value. 

No attention is given to the many 
striking data of flood flow in New 
England in November, 1927, which 
would have been of interest and value 
at this time. 

Interesting chapters are included 
upon ‘‘Forests,’’ ‘Channel Control,”’ 
“ Storage,’ etc., with a discussion of 
their relations to flood flow and control. 
Economic limits of flood protection are 
also discussed. 

This book will be found of interest 
and value to engineers and students in 
this phase of hydraulic engineering. 
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